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39 "** (57)Abstract: 

PROBLEM TO BE SOLVED: To change the 
rotating phase of a camshaft to a most-retarded 

d " £lf^^^ XA p hase or an intermediate p hase in a s P ecified 

operation without causing the lowering ot 
control accuracy in the normal operation of an 
internal combustion engine. 

SOLUTION: A first rotor 41 is drivingly 
connected to a crankshaft, and rotated relative 
to the camshaft 23. A housing 40 is rotated 
relative to a first rotor 41 by the hydraulic 
pressure of hydraulic oil 71 supplied thereto 
through a specified passage. A second rotor 51 is 
installed on the camshaft 23 so as to be rotated 
integrally with each other, and rotated relative 
to the housing 40 by the hydraulic pressure of hydraulic oil 71 supplied thereto through 
another passage. Accordingly, the rotating phase of the camshaft 23 relative to the 
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crankshaft varies within a specified range. The device comprises a torsional coiled 
spring 86 for elastically energizing the housing 40 in the spark advancing direction, and 
a rotation restricting means for restricting the relative rotation of the housing 40 in 
further spark advancing direction when the rotating phase of the camshaft 23 is 
positioned at an intermediate phase within a specified range. 
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[Claim(s)] 

[Claim 1] With the pressure of the working fluid of the 1st Rota which drive connection 
is carried out at an internal combustion engine's crankshaft, and carries out relative 
rotation to the cam shaft for a bulb drive, and said internal combustion engine supplied 
through a predetermined path It is really attached in said cam shaft pivotable in the 
condition of having been arranged in housing which carries out relative rotation to said 
1st Rota, and said housing. By carrying out relative rotation to this housing based on 
the pressure of said working fluid supplied through a different path from said 
predetermined path When the 2nd Rota which changes the rotation phase of said cam 
shaft over said crankshaft by predetermined within the limits, the energization means 
which carries out elastic energization of said housing in the direction of a tooth lead 

> 

angle, and the rotation phase of said cam shaft turn into a cadaveric position phase of 
said predetermined range, Valve timing adjustable equipment of the internal 
combustion engine characterized by having a rotation regulation means to regulate that 
said housing carries out relative rotation in the direction of a tooth lead angle more than 
it. 

[Claim 2] Valve timing adjustable equipment of the internal combustion engine 
according to claim 1 which has further the 1st lock device which connects with relative 
rotation impossible said housing by which relative rotation was regulated with said 
rotation regulation means in said 1st Rota. 

[Claim 3] Valve timing adjustable equipment of the internal combustion engine 
according to claim 2 which has further the 2nd lock device which connects this 2nd Rota 
with relative rotation impossible at said housing when said housing is connected with 
said 1st Rota by said 1st lock device with a halt of said internal combustion engine and 
the rotation phase of said cam shaft turns into said cadaveric position phase by relative 
rotation of said 2nd Rota. 

[Claim 4] Valve timing adjustable equipment of the internal combustion engine 
according to claim 2 or 3 for which the hydraulic oil from which viscosity changes as 
said working fluid according to temperature is used and for which the drain device 
which a halt of said internal combustion engine is made to discharge with said 
hydraulic oil in said housing is prepared further. 

[Claim 5] Said drain device is valve timing adjustable equipment of the internal 
combustion engine having the closing motion valve which is prepared in the middle of 
the discharge path which makes the inside and outside of said housing open for free 
passage, and its discharge path, and opens only at the time of a halt of said internal 
combustion engine according to claim 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the valve timing adjustable equipment 
which changes one [ at least ] actuation timing of the intake valve in an internal 
combustion engine, and an exhaust air bulb according to engine operational status. 
[0002] 

[Description of the Prior Art] In a common internal combustion engine, rotation of a 
crankshaft is transmitted to a cam shaft, and ** and an exhaust air bulb are 
periodically depressed by the cam of the cam shaft, it reciprocates, and ** and a 
flueway are opened and closed. The rotation phase of a cam shaft [ as opposed to a 
crankshaft with this type of internal combustion engine ] is always fixed. On the other 
hand, in recent years, meaning improvement in an output, an improvement of emission, 
etc. and equipping an internal combustion engine with valve timing adjustable 
equipment is performed increasingly. This adjustable equipment tends to change the 
rotation phase of the cam shaft over a crankshaft, and tends to change one [ at least ] 
actuation timing (valve timing) of ** and an exhaust air bulb. 

[0003] As this kind of valve timing adjustable equipment, there is a valve timing 
adjustment device indicated by JP,1 1-241 608,A. This adjustment device is equipped 
with housing and Rota, housing — a cam shaft — relativity — while being supported 
pivotable, drive connection is carried out with the chain etc. at the crankshaft. Rota 
has two or more vanes on a periphery, and is really attached in the cam shaft 
pivotable in the condition of having held in housing. In the interior of housing, the oil 
pressure room is formed in the order both sides about the hand of cut of each vane, 
respectively. And when an internal combustion engine's operational status is 
embraced and this engine's hydraulic oil is supplied or discharged by each oil pressure 
room, Rota carries out relative rotation to housing, and the rotation phase of the cam 
shaft over a crankshaft changes. For example, it changes into the condition (the 
maximum lag phase) that the rotation phase of the cam shaft over a crankshaft was 
most overdue at the time of an idle. In this maximum lag phase, the actuation timing of 
an intake valve becomes the latest to rotation of a crankshaft, combustion is 
stabilized, and idle rotational speed is stopped. 

[0004] By the above-mentioned valve timing adjustment device, the spring which 
energizes Rota in the direction which advances the rotation phase of a cam shaft (a 



tooth lead angle is carried out) is used. With this spring, the tooth lead angle of the 
rotation phase of a cam shaft is carried out from said maximum lag phase to a 
cadaveric position phase during a halt of an engine. Therefore, after the rotation phase 
of a cam shaft has turned into a cadaveric position phase, an internal combustion 
engine will start, and the emission aggravation at the time of starting is controlled. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, it is desirable to use the big 
spring of the spring force during a halt of an internal combustion engine, in order to 
carry out the tooth lead angle of the rotation phase of a cam shaft certainly from the 
maximum lag phase to a cadaveric position phase only according to the energization 
force of a spring. However, if it carries out like this, it is difficult at the time of an idle 
to change the rotation phase of a cam shaft into the maximum lag phase. Although this 
needs to energize Rota by the force of the magnitude which overcomes the spring 
force in order to make it the maximum lag phase, it is because engine rotational speed 
is low at the time of an idle and oil pressure is low in connection with it. 
[0006] It is possible to carry out making [ many ] the number of vanes etc. to this, and 
to increase a projected net area. If it does in this way, while the spring force can be 
resisted, Rota can be rotated and the rotation phase of a cam shaft can be made into 
the maximum lag phase also with low oil pressure at the time of an idle, the reaction of 
Rota becomes sensitive, and even when oil pressure changes slightly, Rota comes to 
rotate. Consequently, when the internal combustion engine is the usual operational 
status except the time of an idle etc., it becomes difficult to control a cam shaft to a 
desired rotation phase, and the problem to which the precision of control falls newly 
arises. 

[0007] This invention is made in view of such the actual condition, and the purpose is 
in offering the valve timing adjustable equipment of the internal combustion engine 
which can change the rotation phase of a cam shaft into the maximum lag phase or a 
cadaveric position phase at the time of specific operations at the time of an idle etc. 
at the time of starting, without causing the fall of the control precision at the time of 
usual operation of an internal combustion engine. 
[0008] 

[Means for Solving the Problem] Hereafter, the means and its operation effectiveness 
for attaining the above-mentioned purpose are indicated. With the pressure of the 
working fluid of the 1st Rota which drive connection is carried out at an internal 
combustion engine's crankshaft, and carries out relative rotation to the cam shaft for 
a bulb drive in invention according to claim 1, and said internal combustion engine 



supplied through a predetermined path It is really attached in said cam shaft pivotable 
in the condition of having been arranged in housing which carries out relative rotation 
to said 1st Rota, and said housing. By carrying out relative rotation to this housing 
based on the pressure of said working fluid supplied through a different path from said 
predetermined path When the 2nd Rota which changes the rotation phase of said cam 
shaft over said crankshaft by predetermined within the limits, the energization means 
which carries out elastic energization of said housing in the direction of a tooth lead 
angle, and the rotation phase of said cam shaft turn into a cadaveric position phase of 
said predetermined range. It has a rotation regulation means to regulate that said 
housing carries out relative rotation in the direction of a tooth lead angle more than it. 
[0009] According to the above-mentioned configuration, rotation of a crankshaft is 
transmitted to a bulb through the 1 st Rota, housing, an internal combustion engine's 
working fluid, the 2nd Rota, a cam shaft, etc. By this transfer, a bulb opens and closes 
to predetermined actuation timing (valve timing). This valve timing is changed by 
predetermined within the limits, when housing carries out relative rotation to the 1st 
Rota, or the 2nd Rota carries out relative rotation to housing and a cam shaft carries 
out relative rotation to a crankshaft. If another expression is carried out, the range 
with which the rotation phase of housing to the 1st Rota and the rotation phase of the 
2nd Rota to housing were doubled, i.e., the range of the relative rotation which the 2nd 
Rota can take to the 1st Rota, will be described above "the predetermined range", 
and the rotation phase of a cam shaft will be changed by this predetermined within the 
limits. 

[0010] In addition, on these specifications, about the rotation phase of a cam shaft, 
the latest rotation phase of the above "the predetermined range" is expressed as the 
maximum lag phase", and the rotation phase which progressed most is expressed as 
the "maximum tooth-lead-angle phase." Moreover, about housing and the rotation 
phase of the 2nd Rota, the latest thing shall be expressed as "the latest phase" 
among the range of those rotation phases, and what progressed most shall be 
expressed as "the phase which progressed most." 

[0011] Relative rotation of housing is performed based on the pressure of an internal 
combustion engine's working fluid supplied through the predetermined path, the elastic 
energization force to the direction of a tooth lead angle by the energization means, 
etc. However, the relative rotation to the direction of a tooth lead angle of housing is 
regulated by the rotation regulation means. 

[0012] Moreover, relative rotation of the 2nd Rota is performed based on the running 
torque by the pressure of the working fluid supplied through a different path from said 
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predetermined path, and the cam shaft etc. Here, the running torque by the cam shaft 
is the torque which is going to delay the rotation phase of this cam shaft according to 
the reaction force accompanying the closing motion drive of a bulb, and it increases 
with the fall of the rotational speed of a cam shaft. 

[0013] If the 2nd Rota makes the "movable range" the range which can actually be 
taken, this movable range will change with the rotation phases of housing to the 1st 
Rota. When the rotation phase of housing is "latest phase", the movable range of the 
2nd Rota becomes max (the "maximum lag phase" - "the maximum tooth-lead-angle 
phase"), i.e., said predetermined range. When housing carries out relative rotation 
from the above "the latest phase" at within the limits until just before being regulated 
by the rotation regulation means, the movable range of the 2nd Rota is restricted to 
the range from the rotation phase of housing at that time to the "maximum 
tooth-lead-angle phase." On the other hand, if the rotation phase of housing is 
regulated by the rotation regulation means, the movable range of the 2nd Rota will be 
restricted to the range from the "cadaveric position phase" which carried out the 
tooth lead angle among [ "phase / maximum lag" ] said predetermined range to the 
maximum tooth-lead-angle phase." Here, from a viewpoint of a rotation phase over a 
crankshaft, the "cadaveric position phase" of a cam shaft is the same as "the phase 
which progressed most" of housing. 

[0014] According to the rotation phase of housing, of the elastic energization force of 
said energization means, the 2nd Rota is influenced or is not influenced. If the 2nd 
Rota becomes the latest phase among the movable range when the rotation phase of 
housing is in the range ("latest phase" - "the phase which progressed most") which 
does not receive regulation by the rotation regulation means, housing and the 2nd 
Rota will be in the condition of having been connected possible [ power transfer ] 
about a hand of cut. For this reason, the elastic energization force of an energization 
means by which it has joined housing will be transmitted also to the 2nd Rota through 
this housing. 

[0015] On the other hand, when relative rotation of housing is regulated by the 
rotation regulation means, the 2nd Rota is not influenced of the elastic energization 
force. This is because housing will not carry out relative rotation in the direction of a 
tooth lead angle any more by rotation regulation of a rotation regulation means, the 
connection condition about said hand of cut is canceled and the power transfer to the 
2nd Rota from housing is intercepted. 

[0016] Therefore, it is possible to change the rotation phase of a cam shaft variously 
as follows by adjusting the pressure of the working fluid which joins housing and the 
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2nd Rota according to an internal combustion engine's operational status (a halt being 
included) etc. 

[0017] For example, if actuation for stopping an internal combustion engine is 
performed, the rotational speed of a crankshaft will fall and the pressure of a working 
fluid will decline. For this reason, the elastic energization force of an energization 
means tends to overcome the pressure of a working fluid, and housing tends to carry 
out relative rotation in the direction of a tooth lead angle. On the other hand, as 
mentioned above, the running torque of a cam shaft increases with the fall of said 
rotational speed, and the 2nd Rota tends to carry out relative rotation to a lag side. 
Under the present circumstances, it is possible to resist said running torque and to 
carry out relative rotation of the housing in the direction of a tooth lead angle by using 
what has the elastic energization force of the magnitude which overcomes running 
torque as an energization means. This relative rotation is regulated by the rotation 
regulation means, and housing serves as "a phase which progressed most." Moreover, 
the 2nd Rota contacts housing, and the relative rotation to the direction of a lag of 
this 2nd Rota is regulated, consequently a cam shaft serves as a "cadaveric position 
phase." Thus, the rotation phase of a cam shaft can be certainly made into a 
cadaveric position phase by the time of an internal combustion engine's starting. 
[0018] Moreover, for example at the time of an internal combustion engine's idle, as it 
is the following, it becomes possible to make the rotation phase of a cam shaft into 
the "maximum lag phase." Generally, the rotational speed of a crankshaft falls at the 
time of an idle, and the pressure of a working fluid declines. Temporarily, if this 
pressure is less than the elastic energization force of an energization means, it is 
difficult for housing to carry out relative rotation in the direction of a tooth lead angle, 
and to change the rotation phase of this housing into the "maximum lag phase." 
However, it is possible to generate the force of the magnitude which overcomes the 
projected net area of housing by increasing at the elastic energization force of an 
energization means, to carry out relative rotation of the housing in the direction of a 
lag, and to change the rotation phase into "the latest phase." 

[0019] On the other hand, if it is set up so that the pressure of the direction of a lag 
by the working fluid may become higher than the pressure of the direction of a tooth 
lead angle in the 2nd Rota, the relative rotation to the direction of a lag of said housing 
will be followed, and the 2nd Rota will also carry out relative rotation in this direction. 
Relative rotation of this 2nd Rota stops at the place in contact with housing used as 
"the latest phase." Consequently, the rotation phase of a cam shaft turns into the 
"maximum lag phase." 
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[0020] Furthermore, it is possible to change from a "cadaveric position phase" by 
carrying out relative rotation of the 2nd Rota, rotation applying [ of a cam shaft ] it to 
the "maximum tooth-lead-angle phase", after changing the rotation phase of housing 
into "the phase which progressed most" at the time of usual operation of the internal 
combustion engine except the time of said idle and starting. "The phase which 
progressed most" of said housing is realizable by reducing the pressure of the working 
fluid which acts on housing. This is because the elastic energization force of an 
energization means overcoming the pressure of a working fluid, and housing's carrying 
out relative rotation in the direction of a tooth lead angle and its relative rotation are 
regulated by rotation regulation of a rotation regulation means by "the phase which 
progressed most." 

[0021] In addition, when relative rotation of housing is regulated by the rotation 
regulation means, as mentioned above, the elastic energization force of an 
energization means does not get across to the 2nd Rota. Therefore, about the 2nd 
Rota, unlike housing, even if it does not increase a projected net area for the 
"maximum lag phase" implementation of a cam shaft, it ends. For this reason, it can 
control that the 2nd Rota reacts sensitively to the evil by projected net area increase, 
i.e., the pressure variation of a working fluid. It becomes easy to control a cam shaft to 
a desired rotation phase, and the precision of control improves. 

[0022] Thus, according to invention according to claim 1, the rotation phase of a cam 
shaft can be changed into the "maximum lag phase" and a "cadaveric position phase" 
at the time of specific operations at the time of an idle etc. at the time of starting, 
without causing the fall of the control precision at the time of usual operation of an 
internal combustion engine. 

[0023] In invention according to claim 2, it has further the 1st lock device which 
connects with relative rotation impossible said housing by which relative rotation was 
regulated with said rotation regulation means in said 1st Rota in invention according to 
claim 1. 

[0024] If according to the above-mentioned configuration the pressure of a working 
fluid declines, for example with a halt of an internal combustion engine and it is less 
than the elastic energization force of an energization means, housing will carry out 
relative rotation in the direction of a tooth lead angle. If this relative rotation is 
regulated by the rotation regulation means and housing becomes "the phase which 
progressed most", this housing will be connected with relative rotation impossible by 
the 1st lock device in the 1st Rota (lock). That is, the rotation phase of housing is held 
at "the phase which progressed most." In connection with this, the movable range of 
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relative rotation of the 2nd Rota is restricted to the range from the "cadaveric 
position phase' 7 which carried out the tooth lead angle among [ "phase / maximum 
lag" ] said predetermined range to the "maximum tooth-lead-angle phase." On the 
other hand, although the 2nd Rota tends to carry out relative rotation to a lag side by 
the running torque of a cam shaft, when this 2nd Rota contacts locked housing, the 
relative rotation to the direction of a lag beyond it is regulated. Consequently, the 
rotation phase of a cam shaft can be held to a "cadaveric position phase." 
[0025] moreover — for example, if the pressure of the working fluid which acts on 
housing at the time of usual operation of an internal combustion engine declines 
compulsorily, also in this case, like the above, the rotation phase of housing will be 
changed into "the phase which progressed most", and will be connected with the 1 st 
Rota by the 1st lock device (lock). For this reason, it can prevent that restrict the 
movable range of relative rotation of the 2nd Rota, and the rotation phase of a cam 
shaft becomes later than a "cadaveric position phase" with housing locked as 
mentioned above. 

[0026] In invention according to claim 3, in invention according to claim 2, when said 
housing is connected with said 1st Rota by said 1st lock device with a halt of said 
internal combustion engine and the rotation phase of said cam shaft turns into said 
cadaveric position phase by relative rotation of said 2nd Rota, it has further the 2nd 
lock device which connects this 2nd Rota with relative rotation impossible at said 
housing. 

[0027] According to the above-mentioned configuration, if an internal combustion 
engine is suspended, housing will be locked by the 1st lock device and a rotation 
phase will be held at "the phase which progressed most." In addition, if the rotation 
phase of a cam shaft turns into a cadaveric position phase by relative rotation by the 
side of the lag of the 2nd Rota, the 2nd Rota will be connected with housing by the 2nd 
lock device at relative rotation impossible (lock). Therefore, it becomes possible to 
hold a cam shaft to the cadaveric position phase suitable for starting during a halt of 
an internal combustion engine with these housing and the lock of the 2nd Rota. 
[0028] In invention according to claim 4, in invention according to claim 2 or 3, the 
hydraulic oil from which viscosity changes as said working fluid according to 
temperature is used, and the drain device which a halt of said internal combustion 
engine is made to discharge with said hydraulic oil in said housing is established 
further. 

[0029] When either [ at least ] housing or the 2nd Rota is not locked by the lock 
device proper at the time of a halt of an internal combustion engine, it is necessary to 
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make it lock temporarily here at the time of the next starting. However, when it starts 
under very low temperature, since the viscosity of the hydraulic oil as a working fluid 
is high, there is a possibility that this hydraulic oil may bar a move of housing and the 
2nd Rota. 

[0030] On the other hand, according to the above-mentioned configuration, if an 
internal combustion engine is suspended, the working fluid in housing will be 
discharged by the drain device with the halt. Therefore, even if it starts under very low 
temperature as mentioned above, in housing, the hydraulic oil which bars a move of 
this housing and the 2nd Rota has decreased. For this reason, even if a lock is not 
performed proper at the time of a halt of an internal combustion engine, it becomes 
possible to carry out relative rotation of housing and the 2nd Rota at the time of 
starting, and to make the rotation phase of a cam shaft into a cadaveric position 
phase. Especially, immediately after a halt of an internal combustion engine, the 
temperature of hydraulic oil is high, and since viscosity is low, discharge is performed 
smoothly. 

[0031] In invention according to claim 5, said drain device is equipped with the closing 
motion valve which is prepared in the middle of the discharge path which makes the 
inside and outside of said housing open for free passage, and its discharge path, and 
opens only at the time of a halt of said internal combustion engine in invention 
according to claim 4. 

[0032] According to the above-mentioned configuration, at the time of operation of an 
internal combustion engine, clausilium of the closing motion valve of a drain device is 
carried out and a discharge path is closed. For this reason, it is hard coming to 
discharge a working fluid out of housing through a discharge path. On the other hand, 
if an internal combustion engine is suspended, clausilium of the closing motion valve 
will be carried out, a discharge path will be opened wide, and it will become easy to 
discharge said working fluid to the housing exterior through a discharge path. 
[0033] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt which materialized this 
invention is explained according to a drawing. As shown in drawing 1 , the gasoline 
engine (only henceforth an engine) 1 1 which is one gestalt of an internal combustion 
engine is carried in the car. The engine 1 1 is equipped with the cylinder head 12 and 
the cylinder block 14 which has two or more gas columns (cylinder) 13. The piston 15 
held in each cylinder 13 is connected with the crankshaft 17 through the connecting 
rod 16. After the reciprocating motion of each piston 15 is changed into rotation by 
the connecting rod 16, it is transmitted to a crankshaft 17. 
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[0034] The combustion chamber 18 is formed between a cylinder block 14 and the 
cylinder head 12 at each piston 15 bottom. The suction port 19 and the exhaust air 
port 20 which are open for free passage to each combustion chamber 18 are 
established in the cylinder head 12, respectively. An intake valve 21 and the exhaust 
air bulb 22 are supported by the cylinder head 12 respectively possible 
[ reciprocation ], and cam shafts 23 and 24 are further established above each bulbs 
21 and 22 pivotable, respectively. Drive connection of the sprockets 25 and 26 
prepared in the edge of each cam shafts 23 and 24 is carried out with the chain 27 at 
the crankshaft 1 7. 

[0035] And rotation of a crankshaft 1 7 transmits the rotation to both the sprockets 25 
and 26 through a chain 27. If cam shafts 23 and 24 rotate with rotation of sprockets 
25 and 26, the corresponding bulbs 21 and 22 will reciprocate, and ports 19 and 20 will 
be opened and closed. In addition, in order to transmit rotation of a crankshaft 1 7 to 
cam shafts 23 and 24, it replaces with sprockets 25 and 26 and a chain 27, and a 
timing pulley and a timing belt may be used. 

[0036] The inhalation-of-air path 28 for leading the air of the exterior of an engine 1 1 
to a combustion chamber 1 8 is connected to the suction port 1 9, and the fuel injection 
valve 31 which injects a fuel towards each suction port 19 is attached in this 
inhalation-of-air path 28. And the gaseous mixture which consists of a fuel injected 
from each fuel injection valve 31 and inhalation air is introduced into each combustion 
chamber 18. The introduced gaseous mixture explodes and burns by ignition to the 
ignition plug 32 attached in the cylinder head 12. A piston 15 reciprocates by the 
combustion gas of elevated-temperature high pressure produced at this time, a 
crankshaft 17 rotates, and the driving force of an engine 11 is obtained. The flueway 
33 is connected to the exhaust air port 20, and the combustion gas produced in the 
combustion chamber 18 is discharged through this flueway 33 in the exterior of an 
engine 1 1. 

[0037] With the engine 1 1 of the above-mentioned configuration, the force (running 
torque) in which it delays the rotation phase of these cam shafts 23 and 24 has joined 
cam shafts 23 and 24 according to the reaction force accompanying the closing 
motion drive of bulbs 21 and 22. This running torque increases with the fall of the 
rotational speed of cam shafts 23 and 24. 

[0038] Valve timing adjustable equipment 34 is formed in the cam shaft 23 of an 
inspired air flow path. By changing the phase of a sprocket 25, as a result the cam 
shaft 23 over rotation of a crankshaft 17 by predetermined within the limits, this 
adjustable equipment 34 is equipment for changing continuously the actuation timing 
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(valve timing) of an intake valve 21 to the include angle (crank angle) of a crankshaft 
17, and is driven by hydrostatic pressure (oil pressure). In addition, it expresses as a 
"lag" that a rotation phase is overdue, and expresses that this rotation phase 
progresses as a "tooth lead angle." 

[0039] Next, the configuration of valve timing adjustable equipment 34 is explained 
according to drawing 2 - drawing 11 . As shown in drawing 2 , the cam shaft 23 is 
supported pivotable to the cylinder head 12 in the predetermined direction (direction 
shown by the arrow head A in drawing 3 and drawing 4 ). the case 37 where it has a 
sprocket 25, the case body 35, and covering 36 in the edge of a cam shaft 23 — 
relativity — it is equipped pivotable. a sprocket 25 — the edge outside periphery of a 
cam shaft 23 — relativity — it is supported pivotable, and as mentioned above, drive 
connection is carried out with the chain 27 at the crankshaft 17. The case body 35 is 
concluded by the sprocket 25 by the bolt 38 grade. Covering 36 has annular level 
difference section 36a in the core, and is concluded by the case body 35 by the bolt 
39 grade. Thus, a sprocket 25, the case body 35, and covering 36 are connected 
mutually, and are united. In addition, a sprocket 25 and the case body 35 may really be 
formed. 

[0040] As shown in drawing 2 and drawing 3 , it depends by the core of covering 36 in 
a case 37, and 1st Rota 41 is concluded by the bolt 42 grade around level difference 
section 36a in detail, therefore, drive connection of 1st Rota 41 is carried out through 
the case 37 and the chain 27 grade at the crankshaft 17 — ******** — a core [ cam 
shaft / 23 ] — carrying out — relativity — it is pivotable. 1 st Rota 41 is equipped with 
two or more vanes 43 prolonged in a radial. 

[0041] the inside of a case 37 — housing 40 — the case 37 — receiving — relativity 
— it is arranged pivotable. Housing 40 is equipped with the 1st housing 44, a plate 46, 
and the 2nd housing 47. the 1st housing 44 — the perimeter in 1st Rota 41 — 
relativity — it is arranged pivotable. The projected part 45 of plurality (a vane 43 and 
same number) jutted out over the inner skin of the 1st housing 44 towards the 
direction of a core is formed in the hoop direction for every abbreviation equiangular. 
And after the inner skin of the 1st housing 44 has contacted possible [ sliding of the 
tip of said vane 43 ], it is located between the vanes 43 which each projected part 45 
adjoins, and the tip of this projected part 45 touches the peripheral face of 1st Rota 
41 possible [ sliding ]. 

[0042] the 1 st housing 44 receives the pressure of a fluid by the projected part 45 — 
1st Rota 41 — receiving — relativity — it is pivotable. In addition, in 1st Rota 41 and 
the 1st housing 44, in order to enlarge a projected net area, many vanes 43 and 
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projected parts 45 are formed. With this operation gestalt, although "12" is set up as 
these numbers, it cannot pass over this to an example, but it can be changed suitably. 
[0043] As shown in drawing 2 and drawing 4 , a plate 46 and the 2nd housing 47 are 
arranged rather than the 1 st housing 44 in the case 37 at the cam shaft 23 side. These 
plates 46 and the 2nd housing 47 are really connected with the 1st housing 44 
pivotable by the pin 48. Two or more projected parts 49 jutted out over the inner skin 
of the 2nd housing 47 towards the direction of a core are formed in the hoop direction 
for every abbreviation equiangular. 

[0044] The rotation phase of housing 40 turns into "latest phase", when at least one 
projected part 45 in the 1st housing 44 contacts the vane 43 on the backside about 
the hand of cut of a cam shaft 23 (refer to drawing 12 ). Moreover, this rotation phase 
turns into "a phase which progressed most", when at least one projected part 45 
contacts the vane 43 by the side of before [ about the hand of cut of a cam shaft 23 ] 
(refer to drawing 14 and drawing 1 6 ). 

[0045] 2nd Rota 51 is arranged in the 2nd housing 47, and this Rota 51 is really 
concluded by the cam shaft 23 pivotable by the bolt 52 grade. 2nd Rota 51 has two or 
more vanes 53 prolonged in a radial. And after the peripheral face for a core of 2nd 
Rota 51 has contacted possible [ sliding of the tip of a projected part 49 ], it is located 
between the projected parts 49 which each vane 53 adjoins, and is in contact with the 
inner skin of the 2nd housing 47 possible [ sliding ]. 

[0046] 2nd Rota 51 carries out relative rotation to housing 40 by receiving the 
pressure of a fluid by the vane 53. The rotation phase of the cam shaft 23 over a 
crankshaft 17 changes with these relative rotations by predetermined within the limits. 
In addition, there are few projected parts 49 and vanes 53 than said projected part 45 
and vane 43. With this operation gestalt, although "4" is set up as these numbers, it 
can change suitably. 

[0047] The rotation phase of 2nd Rota 51 turns into "latest phase", when at least one 
vane 53 contacts the projected part 49 on the backside about the hand of cut of a 
cam shaft 23 (refer to drawing 13 ). Moreover, this rotation phase turns into "a phase 
which progressed most", when at least one vane 53 contacts the projected part 49 by 
the side of before [ about the hand of cut of a cam shaft 23 ]. 

[0048] As a pressure of the fluid for carrying out relative rotation of 2nd Rota 51, the 
oil pressure of the hydraulic oil 71 which is the working fluid of an engine 1 1 is used. In 
detail, the space between the projected parts 49 adjoined in the 2nd housing 47 is 
divided by the vane 53 in two space. Among these, about the hand of cut of a cam 
shaft 23, the space by the side of a front [ vane / 53 ] serves as the lag side oil 
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pressure room 54, and the space on the backside serves as the tooth-lead-angle side 
oil pressure room 55. 

[0049] The lag side cut way 56 connected with the lag side oil pressure room 54 and 
the tooth-lead-angle side cut way 57 connected with the tooth-lead-angle side oil 
pressure room 55 are formed in the cylinder head 12, the cam shaft 23, and the 2nd 
Rota 51 grade. The supply path 59 and two discharge paths 61 are connected to both 
the oilways 56 and 57 through the oil control valve (OCV) 58. OCV58 — 
electromagnetism — it is the flow control valve of a drive type, and is controlled by 
the electronic control (ECU) 62 for engine control. The supply path 59 was connected 
with the oil pan mechanism 64 through the oil pump 63, and both the discharge path 61 
is connected with the direct oil pan mechanism 64. an oil pump 63 carries out drive 
connection at a crankshaft 1 7 — having — **** — operation of an engine 1 1 — 
following — operating — an oil pan mechanism 64 to the hydraulic oil 71 — suction — 
and the regurgitation is carried out. In addition, hydraulic oil 71 has the property that 
viscosity becomes low in connection with the temperature rise of an engine 11, as 
everyone knows. 

[0050] Drawing 5 - drawing 7 show the internal structure of OCV58. Lag side port 65a, 
tooth-lead-angle side port 65b, supply-port 65c, and the discharge ports 65d and 65e 
are formed in the casing 65 of OCV58. The lag side cut way 56, the tooth-lead-angle 
side cut way 57, the supply path 59, and both the discharge path 61 are connected to 
each [ these ] ports 65a-65e, respectively. The spool 68 by which was equipped with 
four valve portions 66, and elastic energization was carried out with the spring 67 is 
held in the interior of casing 65 possible [ reciprocation ]. OCV58 — ECU62 — 
electromagnetism — duty control of the resistance welding time to a solenoid 69 is 
carried out. The location of spool 68 is changed according to this control, and each 
ports 65a-65e are opened and closed by the valve portion 66. 

[0051] For example, when a duty ratio is 0%, as shown in drawing 5 , a spring 67 
develops and spool 68 is arranged at an end side (right-hand side of drawing 5 ). The 
lag side cut way 56 and the supply path 59 are open for free passage, and the 
hydraulic oil 71 in an oil pan mechanism 64 is supplied to the lag side oil pressure room 
54. Moreover, the tooth-lead-angle side cut way 57 and the discharge path [ on the 
other hand / (left of drawing 5 ) ] 61 are open for free passage, and the hydraulic oil 71 
in the tooth-lead-angle side oil pressure room 55 is returned to an oil pan mechanism 
64. Consequently, 2nd Rota 51 carries out relative rotation to an opposite direction 
(the direction of a lag) with the hand of cut of a cam shaft 23 to housing 40. As this 
relative rotation is shown in drawing 13 , it stops at the place where the vane 53 
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contacted the projected part 49 on the backside about the hand of cut of a cam shaft 
23. 

[0052] Moreover, when a duty ratio is 100%, as shown in drawing 6 , spool 68 makes a 
spring 67 compress and is arranged at an other end side (left-hand side of drawing 6 ). 
The tooth-lead-angle side cut way 57 and the supply path 59 are open for free 
passage, and the hydraulic oil 71 in an oil pan mechanism 64 is supplied to the 
tooth-lead-angle side oil pressure room 55. Moreover, the lag side cut way 56 and the 
discharge path 61 of another side (method of the right of drawing 6 ) are open for free 
passage, and the hydraulic oil 71 in the lag side oil pressure room 54 is returned to an 
oil pan mechanism 64. Consequently, 2nd Rota 51 carries out relative rotation to 
housing 40 to the hand of cut (the direction of a tooth lead angle) of a cam shaft 23. 
This relative rotation stops at a vane 53 contacting the projected part 49 by the side 
of before [ about the hand of cut of a cam shaft 23 ]. 

[0053] Therefore, by changing a duty ratio into arbitration among 0 - 100%, supply and 
discharge of the hydraulic oil to the lag side oil pressure room 54 and the 
tooth-lead-angle side oil pressure room 55 can be performed, and the oil pressure 
within each oil pressure room 54 and 55 can be adjusted. By this adjustment, the 
rotation phase of 2nd Rota 51 can be changed into arbitration in the range from "the 
latest phase" to "the phase which progressed most." 

[0054] Furthermore, OCV58 functions as the 2nd drain device which an engine 
shutdown is made to discharge to the exterior of the 2nd housing 47 with the hydraulic 
oil 71 in the 2nd housing 47. detailed — a halt of an engine 1 1 — following — ECU62 

— electromagnetism — the energization to a solenoid 69 is stopped, the time of the 
duty ratio which the spring 67 elongated further rather than drawing 5 , and the spool 
68 mentioned above being 0% as OCV58 shows to drawing 7 with this energization halt 

— further — electromagnetism — it moves to a solenoid 69 side. And when spool 68 
moves to this location, the magnitude of a valve portion 66, the location, etc. the 
magnitude of Ports 65a-65e, a location, etc. are set up so that both the lag side cut 
way 56 and the tooth-lead-angle side cut way 57 may be open for free passage to the 
discharge path 61, respectively. 

[0055] As shown in drawing 2 and drawing 3 , the oil pressure of said hydraulic oil 71 is 
used as a pressure of the fluid for carrying out relative rotation of the housing 40 to 
1st Rota 41. In detail, the space on the backside [ vane / 43 ] is lag side oil pressure 
room 72a about the hand of cut of a cam shaft 23 among the space between the 
projected parts 45 adjoined in the 1st housing 44. Moreover, the space by the side of 
a front [ vane / 43 ] is tooth-lead-angle side oil pressure room 72b. 
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[0056] While supplying hydraulic oil 71 to lag side oil pressure room 72a, the following 
devices are adopted as a means to make the hydraulic oil 71 discharge. As shown in 
drawing 2 and drawing 8 , path 73a which makes lag side oil pressure room 72a and 
level difference section 36a open for free passage is formed in the boundary part with 
the covering 36 of 1st Rota 41. Moreover, path 73b which makes tooth-lead-angle 
side oil pressure room 72b and the central pore 74 open for free passage is formed in 
the part of the plate 46 approach of 1st Rota 41. The hold hole 76 is formed in the part 
on the same axis as a cam shaft 23 in the chain covering 75 of an engine 1 1, and the 
valve element 77 is held possible [ reciprocation ] and pivotable in this. The edge by 
the side of the cam shaft 23 of a valve element 77 penetrated covering 36, and has 
entered into the central pore 74. Elastic energization of the valve element 77 is always 
carried out with the spring 78 arranged in the central pore 74 to the chain covering 75 
side. 

[0057] the chain covering 75 — a plunger 79 and electromagnetism — the solenoid 
valve 81 which has a coil 80 is attached. A plunger 79 enters in the hold hole 76, and is 
connected with the valve element 77 through bearing 82. electromagnetism — a coil 
80 is excited by energization, resists said spring 78, and moves a plunger 79 to a cam 
shaft 23 side, electromagnetism — the energization to a coil 80 is controlled by said 
ECU62. concrete — the time of operation of an engine 1 1 — electromagnetism — it 
energizes in a coil 80 (ON) and energization is stopped at the time of a halt (off). 
[0058] The oil-removing oilway 90 for the oil removing at the time of the 1st Rota 
tooth lead angle is formed in the valve element 77. In the end face of a valve element 
77 located in the central pore 74, opening of the edge of the upstream of the 
oil-removing oilway 90 is carried out, and opening of the edge of the downstream is 
carried out in the peripheral face of this valve element 77. Vertical double door 
opening is always wide opened irrespective of the location of a valve element 77. 
[0059] The supply path 83 of hydraulic oil 71 is formed in the valve element 77 and the 
chain covering 75 grade. The edge of the upstream of the supply path 83 is connected 
with the oil pan mechanism 64 through the oil pump 63. Among the supply paths 83, 
the amount of [ in a valve element 77 ] downstream extends in a radial, and it is 
carrying out opening by the peripheral face of this valve element 77. opening 83a is 
shown in drawing 8 — as — electromagnetism — when a valve element 77 moves to a 
cam shaft 23 side with the energization (ON) to a coil 80, it agrees in level difference 
section 36a of covering 36. The supply path 83 and lag side oil pressure room 72a are 
opened for free passage by this agreement through opening 83a, level difference 
section 36a, and path 73a, and as hydraulic oil 71 shows this drawing 8 by the arrow 
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head of a continuous line, this oil pressure room 72a is supplied. At this time, opening 
83a, level difference section 36a F and path 73a function as a supply path. Moreover, at 
this time, as the arrow head of a broken line shows drawing 8 , after the hydraulic oil 
71 in tooth-lead-angle side oil pressure room 72b flows in the central pore 74 through 
path 73b ? it is discharged through the oil-removing oilway 90 in the exterior of housing 
40. 1st Rota 41 rotates in the direction of a lag by supply of the hydraulic oil 71 to 
such lag side oil pressure room 72a, and discharge of the hydraulic oil 71 from 
toothHead-angle side oil pressure room 72b. 

[0060] on the other hand, opening 83a is shown in drawing 9 — as — 
electromagnetism — an energization halt (OFF) to a coil 80 — following — a valve 
element 77 — electromagnetism — when it moves to a coil 80 side, it separates from 
level difference section 36a. Although a part of opening 83a is connected with level 
difference section 36a, a part is wide opened to the exterior of housing 40. Therefore, 
the hydraulic oil 71 in lag side oil pressure room 72a is discharged in the exterior of 
housing 40 through path 73a, level difference section 36a, and opening 83a in order, as 
the arrow head of a continuous line shows this drawing 9 . At this time, path 73a, level 
difference section 36a, and opening 83a function as a discharge path (drain path). 
Moreover, as the air in the central pore 74 shows drawing 9 by the arrow head of a 
broken line at this time, it flows in tooth-lead-angle side oil pressure room 72b 
through path 73b. 1st Rota 41 rotates in the direction of a tooth lead angle by 
discharge of the hydraulic oil 71 from such lag side oil pressure room 72a, and the 
inflow of the air to tooth-lead-angle side oil pressure room 72b. 

[0061] Thus, the discharge path which makes the inside and outside of housing 40 
open for free passage is constituted by path 73a, level difference section 36a, opening 
83a, etc. Moreover, the closing motion valve 70 which opens only at the time of a halt 
of an engine 1 1 is constituted by the valve element 77, the spring 78, the solenoid 
valve 81, and the bearing 82 grade. Furthermore, the 1st drain device which a halt of 
an engine 11 is made to discharge with the hydraulic oil 71 in housing 40 by these 
discharge paths, a closing motion valve, etc. is constituted. 

[0062] As shown in drawing 2 , the oil switching valve (OSV) 84 is formed in the middle 
of the supply path 83 as a means for adjusting the oil pressure of the hydraulic oil 71 
which acts from lag side oil pressure room 72a to the projected part 45 of the 1 st 
housing 44. OSV84 — electromagnetism — it is the closing motion valve of a drive 
type, and is controlled by said ECU62 based on the operational status of an engine 1 1 . 
By this control, at the time of usual operation of an engine 11, OSV84 closes the 
supply path 83 at the time of a halt etc., and opens this supply path 83 at the time of 
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the idle between ** etc. Hydraulic oil 71 is supplied to lag side oil pressure room 72a 
by disconnection of the supply path 83, and supply of hydraulic oil 71 is suspended by 
closing of this supply path 83. 

[0063] And according to closing motion of the supply path 83 by OSV84, and closing 
motion of the discharge path (opening 83a) by reciprocation of a valve element 77, the 
oil pressure of the hydraulic oil 71 which acts on the projected part 45 of the 1st 
housing 44 is adjusted, and housing 40 carries out relative rotation to 1st Rota 41. 
[0064] Furthermore, the torsion coiled spring 86 is used as an energization means 
which carries out elastic energization in the direction (the direction of a tooth lead 
angle) which changes the 1st housing 44 from "the latest phase" to "the phase which 
progressed most." The torsion coiled spring 86 is arranged in the central pore 74, one 
edge is stopped in 1st Rota 41, and the other-end section is stopped by the plate 46. 
Also when said running torque of a cam shaft 23 becomes the largest with the fall of 
an engine speed as this torsion coiled spring 86, what has the spring force of the 
magnitude which overcomes that running torque is used. 

[0065] As relative rotation of housing 40 was mentioned above, at least one projected 
part 45 is regulated by contacting the vane 43 of the order about the hand of cut of a 
cam shaft 23. Among these, the vane 43 by the side of before [ about the hand of cut 
of a cam shaft 23 ] functions as a rotation regulation means to regulate that housing 
40 carries out relative rotation in the direction of a tooth lead angle more than it. 
[0066] The basic frame of valve timing adjustable equipment 34 is constituted as 
mentioned above. According to this adjustable equipment 34, rotation of a crankshaft 
17 is transmitted to an intake valve 21 through 1st Rota 41, housing 40, hydraulic oil 
71, 2nd Rota 51, and cam shaft 23 grade. By this transfer, an intake valve 21 opens 
and closes to predetermined actuation timing (valve timing). This valve timing is 
changed by predetermined within the limits, when housing 40 carries out relative 
rotation to 1st Rota 41, or 2nd Rota 51 carries out relative rotation to housing 40 and 
a cam shaft 23 carries out relative rotation to a crankshaft 1 7. If another expression is 
carried out, the range with which the rotation phase of the housing 40 to 1st Rota 41 
and the rotation phase of 2nd Rota 51 to housing 40 were doubled, i.e., the range of 
the relative rotation which 2nd Rota 51 can take to 1st Rota 41, will be described 
above "the predetermined range", and the rotation phase of a cam shaft 23 will be 
changed by this predetermined within the limits. 

[0067] Relative rotation of housing 40 is performed based on the elastic energization 
force to the direction of a tooth lead angle by the oil pressure of hydraulic oil 71, and 
the torsion coiled spring 86 etc. However, since the vane 43 by the side of before 



19 



[ about the hand of cut of a cam shaft 23 ] functions as a rotation regulation means in 
1st Rota 41, relative rotation of housing 40 is regulated when the projected part 45 
contacts said vane 43. Moreover, relative rotation of the 2nd Rota is performed based 
on the running torque by the oil pressure of the hydraulic oil 71 supplied through an 
oilway 56 and 57 grades, and the cam shaft 23 etc. 

[0068] The movable range which is range which 2nd Rota 51 can actually take 
changes with the rotation phases of the housing 40 to 1st Rota 41. When the rotation 
phase of housing 40 is "latest phase", the movable range of 2nd Rota 51 becomes 
max (the "maximum lag phase" - "the maximum tooth-lead-angle phase"), i.e., said 
predetermined range. When housing 40 carries out relative rotation at within the limits 
from the above "the latest phase" to just before the rotation phase regulated by the 
vane 43, the movable range of 2nd Rota 51 is restricted to the range from the rotation 
phase of the housing 40 at that time to the "maximum tooth-lead-angle phase." On 
the other hand, a vane's 43 regulation of the relative rotation to the direction of a 
tooth lead angle of housing 40 restricts the movable range of 2nd Rota 51 to the range 
from the "cadaveric position phase" which carried out the tooth lead angle among 
[ "phase / maximum lag" ] said predetermined range to the "maximum 
tooth-lead-angle phase." Here, from a viewpoint of a rotation phase over a crankshaft 
17, the "cadaveric position phase" of a cam shaft 23 is the same as "the phase which 
progressed most" of housing 40. 

[0069] According to the rotation phase of housing 40, of the elastic energization force 
of the torsion coiled spring 86, 2nd Rota 51 is influenced or is not influenced. If 2nd 
Rota 51 will become the latest among the movable range when the rotation phase of 
housing 40 is in the range ("latest phase" - "the phase which progressed most") 
which does not receive regulation by the vane 43, housing 40 and 2nd Rota 51 will be 
in the condition of having been connected possible [ power transfer ] about the hand 
of cut of a cam shaft 23. For this reason, the elastic energization force of the torsion 
coiled spring 86 in which it has joined housing 40 will be transmitted also to 2nd Rota 
51 through this housing 40. 

[0070] On the other hand, when the relative rotation to the direction of a tooth lead 
angle of housing 40 is regulated by the vane 43, 2nd Rota 51 is not influenced of the 
elastic energization force. This is because housing 40 will not carry out relative 
rotation in the direction of a tooth lead angle any more by rotation regulation of a vane 
43, said connection condition about said hand of cut is canceled and the power 
transfer to 2nd Rota 51 from housing 40 is intercepted. 

[0071] Therefore, it is possible to change various rotation phases of a cam shaft 23 by 
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adjusting the oil pressure of the hydraulic oil 71 which joins housing 40 and 2nd Rota 
51 according to the operational status (a halt being included) of an engine 1 1 etc. 
[0072] Valve timing adjustable equipment 34 is further equipped with the 1st lock 
device 87 and the 2nd lock device 95. The 1st lock device 87 is a device for 
connecting with relative rotation impossible the 1 st housing 44 with which the relative 
rotation to the direction of a tooth lead angle was regulated by the vane 43 in 1st Rota 
41. If this device 87 is explained, as shown in drawing 10 , the hold hole 88 with a level 
difference is formed in the predetermined vane 43 of 1st Rota 41 in parallel with a cam 
shaft 23, and the 1st lock pin 89 of a collar head is inserted in it possible [ sliding ] in 
this. Elastic energization of the 1st lock pin 89 is always carried out with the spring 91 
to the plate 46 side. On the other hand, the lock hole 92 is formed in the part 
corresponding to the hold hole 88 in the plate 46, and when this lock hole 92 agrees in 
the hold hole 88, the tip of the 1st lock pin 89 by which elastic energization was 
carried out with the spring 91 is inserted. In addition, the part corresponding to the 
hold hole 88 is a part corresponding to the hold hole 88, when the relative rotation to 
the direction of a tooth lead angle of the 1 st housing 44 is regulated by the vane 43. 
[0073] In the hold hole 88, the space between flange 89a of the 1st lock pin 89 and 
level difference 88a of this hold hole 88 is open for free passage to lag side oil 
pressure room 72a through a path 93, and hydraulic oil 71 is supplied from this oil 
pressure room 72a. Moreover, the pars basilaris ossis occipitalis of the lock hole 92 is 
open for free passage to lag side oil pressure room 72a through a path 94, and 
hydraulic oil 71 is supplied from this oil pressure room 72a. 

[0074] By the 1 st lock device 87 of the above-mentioned configuration, it is the idle 
time of an engine 11 etc., and when hydraulic oil 71 is supplied to lag side oil pressure 
room 72a, the 1st lock pin 89 resists a spring 91 with the oil pressure of the hydraulic 
oil 71 from this oil pressure room 72a, and it is extracted from the lock hole 92. A lock 
is canceled and relative rotation of the housing 40 to 1st Rota 41 is attained. 
[0075] Moreover, in the time of a halt of an engine 1 1 etc., if supply of the hydraulic oil 
71 to lag side oil pressure room 72a is suspended and oil pressure falls, the 1st lock 
pin 89 tends to project from the hold hole 88 with a spring 91. If the lock hole 92 has 
agreed in the hold hole 88 at this time, the 1st lock pin 89 will project from the hold 
hole 88, and will be inserted in the lock hole 92, housing 40 will be connected with 1st 
Rota 41 (lock), and it will be held at "the phase which progressed most." 
[0076] The 2nd lock device 95 is a device for connecting 2nd Rota 51 with housing 40 
at relative rotation impossible, when a cam shaft 23 becomes a cadaveric position 
phase. This device 95 has the same configuration as the 1st lock device 87 mentioned 
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above. As shown in drawing 1 1 , the hold hole 96 with a level difference is formed in 
the predetermined vane 53 of 2nd Rota 51 in parallel with a cam shaft 23, and the 2nd 
lock pin 97 of a collar head is inserted in it possible [ sliding ] in this. Elastic 
energization of the 2nd lock pin 97 is always carried out with the spring 98 to the 
sprocket 25 side. On the other hand, the lock hole 99 is formed in the part 
corresponding to the hold hole 96 in the pars basilaris ossis occipitalis of the case 
body 35, and when the hold hole 96 agrees in the lock hole 99 with relative rotation of 
2nd Rota 51, the tip of the 2nd lock pin 97 by which elastic energization was carried 
out with the spring 98 is inserted. In addition, the part corresponding to the hold hole 
96 is a part corresponding to the hold hole 96, when the rotation phase of a cam shaft 
23 turns into a cadaveric position phase. 

[0077] In the hold hole 96, the space between flange 97a of the 2nd lock pin 97 and 
level difference 96a of this hold hole 96 is open for free passage in the lag side oil 
pressure room 54 through a path 101, and hydraulic oil 71 is supplied from this oil 
pressure room 54. Moreover, the pars basilaris ossis occipitalis of the lock hole 99 is 
open for free passage in the tooth-lead-angle side oil pressure room 55 through a 
path 102, and hydraulic oil 71 is supplied from this oil pressure room 55. 
[0078] By the 2nd lock device 95 of the above-mentioned configuration, it is at the 
engine 11 operation-time, and when hydraulic oil 71 is supplied to either [ at least ] 
the lag side oil pressure room 54 or the tooth-lead-angle side oil pressure room 55, 
the 2nd lock pin 97 resists a spring 98 with the oil pressure, and it is extracted from 
the lock hole 99. A lock is canceled and relative rotation of 2nd Rota 51 to housing 40 
is attained. 

[0079] Moreover, it is at the engine's 1 1 halt time, and if supply of hydraulic oil 71 in 
the lag side oil pressure room 54 and the tooth-lead-angle side oil pressure room 55 is 
suspended and oil pressure falls, the 2nd lock pin 97 tends to project from the hold 
hole 96 with a spring 98. If the hold hole 96 has agreed in the lock hole 99 at this time, 
the 2nd lock pin 97 will project from the hold hole 96, and will be inserted in the lock 
hole 99, and 2nd Rota 51 will be connected with housing 40 through a case 37 (lock). It 
becomes impossible to housing 40 relative rotating 2nd Rota 51, and the rotation 
phase of a cam shaft 23 is held at a cadaveric position phase. 

[0080] Next, an operation of the above-mentioned valve timing adjustable equipment 
34 is explained for every operational status of an engine 11. Drawing 12 and drawing 
13 show the housing 40 at the time of the idle between ** of an engine 1 1, and the 
condition of Rota 41 and 51. At this time, the supply path 83 is wide opened by 
energization of OSV84, it moves to the location which a valve element 77 shows by 
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drawing 8 by energization of a solenoid valve 81, and opening 83a agrees in level 
difference section 36a. The supply path 83 will be in the condition that it was open for 
free passage to level difference section 36a and path 73a through opening 83a. 
Opening 83a f level difference section 36a f and path 73a function as a supply path. 
[0081] As the arrow head of a continuous line shows this drawing 8 , hydraulic oil 71 is 
supplied in lag side oil pressure room 72a through the supply path 83 (opening 83a is 
included), level difference section 36a, and path 73a. As the arrow head of a broken 
line shows drawing 8 , after the hydraulic oil 71 in tooth-lead-angle side oil pressure 
room 72b flows in the central pore 74 through path 73b, it escapes from and comes 
out of it to the exterior of housing 40 through the oil-removing oilway 90. On the other 
hand, OCV58 is controlled by the 2nd housing 47 so that the oil pressure in the lag 
side oil pressure room 54 becomes large rather than the inside of the 
tooth-lead-angle side oil pressure room 55. By the lock devices 87 and 95, the 1 st 
lock pin 89 and the 2nd lock pin 97 have escaped from and come out from the lock 
holes 92 and 99, and the lock is canceled. 

[0082] For this reason, the torsion coiled spring 86 is resisted and housing 40 rotates 
in the direction of a lag. This rotation stops at at least one projected part 45 of the 1 st 
housing 44 contacting the vane 43 of 1st Rota 41. Although the projected part 49 
rotates in the direction of a lag with rotation of housing 40, 2nd Rota 51 also follows 
rotation of said housing 40, and is rotated in this direction. This rotation stops at at 
least one of the vanes 53 of 2nd Rota 51 contacting the projected part 49 of the 2nd 
housing 47. Consequently, the rotation phase of the cam shaft 23 over a crankshaft 1 7 
will be in the condition (the maximum lag phase) of having been most late. In the 
maximum lag phase, the actuation timing of an intake valve 21 becomes the latest to 
rotation of a crankshaft 1 7. 

[0083] Drawing 14 and drawing 1 5 show the housing 40 at the time of usual operation 
of an engine 11, and the condition of Rota 41 and 51. At this time, the supply path 83 
is closed by energization halt of OSV84, it moves to the location which a valve 
element 77 shows by drawing 8 by energization of a solenoid valve 81, and opening 83a 
agrees in level difference section 36a like the time of the idle between said **. 
Hydraulic oil 71 is not supplied to lag side oil pressure room 72a of the 1st housing 44. 
On the other hand, in the 2nd housing 47, supply and discharge of the hydraulic oil 71 
to the lag side oil pressure room 54 and the tooth-lead-angle side oil pressure room 
55 are adjusted by duty control of OCV58. 

[0084] In the process in which the housing 40 by which elastic energization was 
carried out with the torsion coiled spring 86 carries out relative rotation in the 
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direction of a tooth lead angle, the hold hole 88 agrees in the lock hole 92 in the 1st 
lock device 87. The 1st lock pin 89 enters the lock hole 92, housing 40 is connected 
with 1st Rota 41 (lock), and the rotation phase of this housing 40 is held at "the phase 
which progressed most." 

[0085] In 2nd Rota 51, although the relative rotation by the side of a lag is regulated 
rather than it on the basis of a cadaveric position phase, the relative rotation by the 
side of a tooth lead angle does not receive a limit. Therefore, the rotation phase of the 
cam shaft 23 over a crankshaft 1 7 can be made to change into arbitration by relative 
rotation of 2nd Rota 51 in the range in the cadaveric position phase which carried out 
the tooth lead angle a little from the maximum lag phase, and the condition (the 
maximum tooth-lead-angle phase) of having progressed most. 

[0086] In the maximum tooth-lead-angle phase, the actuation timing of an intake 
valve 21 becomes early most to rotation of a crankshaft 17. Moreover, the rotation 
phase of the cam shaft 23 over a crankshaft 17 can be changed by within the limits 
. from a cadaveric position phase to the maximum tooth-lead-angle phase, and 
actuation timing of an intake valve 21 can be made into the timing of arbitration. 
[0087] Drawing 16 and drawing 17 show the housing 40 when actuation for an engine 
shutdown — OFF actuation of in GUNISHONKI is carried out — is performed (at the 
time of an engine shutdown), and the condition of Rota 41 and 51. At this time, the 
supply path 83 is closed by energization halt of OSV84, it moves to the location which 
a valve element 77 shows by drawing 9 by energization halt of a solenoid valve 81 , and 
opening 83a separates from level difference section 36a. It will be in the condition that 
level difference section 36a and path 73a were connected with the exterior of housing 
40 through opening 83a. Opening 83a, level difference section 36a, and path 73a 
function as a discharge path. The air in the central pore 74 can flow into 
tooth-lead-angle side oil pressure room 72b through path 73b. 

[0088] Hydraulic oil 71 is not supplied to the 1st housing 44, but as the arrow head of 
a continuous line shows drawing 9 , the hydraulic oil 71 in lag side oil pressure room 
72a is discharged in the exterior of housing 40 through path 73a, level difference 
section 36a, and opening 83a. Moreover, the lag side cut way 56 and the 
tooth-lead-angle side cut way 57 are open for free passage to the discharge path 61, 
respectively, and the hydraulic oil 71 in the lag side oil pressure room 54 and the 
tooth-lead-angle side oil pressure room 55 is discharged by energization halt of 
OCV58 in the 2nd housing 47 both. 

[0089] Although the running torque by the cam of a cam shaft 23 has joined 2nd Rota 
51 and this running torque moreover increases with the fall of an engine speed, the 
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spring force of the ****(ed) torsion coiled spring 86 overcomes this running torque, 
and housing 40 carries out relative rotation to a tooth-lead-angle side. In process of 
this relative rotation, the hold hole 88 agrees in the lock hole 92, and the 1st lock pin 
89 enters the lock hole 92. Housing 40 is connected with relative rotation impossible 
in 1st Rota 41 (lock), and the rotation phase of this housing 40 is held at "the phase 
which progressed most." Moreover, the hold hole 96 agrees in the lock hole 99 in the 
process in which 2nd Rota 51 carries out relative rotation, and the 2nd lock pin 97 
enters the lock hole 99. 2nd Rota 51 is connected with a case 37 (lock), and the 
rotation phase of a cam shaft 23 is held at a cadaveric position phase. 
[0090] As explained in full detail above, with this operation gestalt, conventional Rota 
and the combination of housing are changed into 1st Rota 41, housing 40, and the 
combination of 2nd Rota 51 by dividing Rota into two. The various effectiveness taken 
below is acquired from this. 

[0091] (1) Use the big torsion coiled spring 86 of the spring force as an energization 
means. For this reason, the running torque of a cam shaft 23 can be resisted, relative 
rotation of the housing 40 can be carried out in the direction of a tooth lead angle, and 
a rotation phase can be changed into "the phase which progressed most." The 
rotation phase of a cam shaft 23 can be made into the cadaveric position phase which 
is latest rotation phase among the movable range restricted with housing 40. Thus, the 
rotation phase of a cam shaft 23 can be certainly made into a cadaveric position 
phase by the time of starting of an engine 1 1. For this reason, at the time of engine 
starting, it becomes possible to perform starting stabilized in the cadaveric position 
phase, and the reduction effectiveness of exhaust air emission, such as HC at the 
time of starting, can be expected. 

[0092] (2) The rotational speed of a crankshaft 17 falls at the time of the idle between 
**, and the oil pressure of hydraulic oil 71 falls. On the occasion of relative rotation of 
the housing 40 to "the latest phase", the force of the magnitude which overcomes the 
elastic energization force of the torsion coiled spring 86 is needed. 
[0093] On the other hand, with this operation gestalt, the number of projected parts 
45 is increased and the projected net area of the 1st housing 44 is increased. For this 
reason, in spite of using the big torsion coiled spring 86 of the spring force, the force 
of the magnitude which overcomes it can be generated, the rotation phase of housing 
40 can be changed into "the latest phase", and the rotation phase of a cam shaft 23 
can be certainly made into the maximum lag phase. Thus, by making it the maximum 
lag phase, the combustion at the time of idle operation is stabilized, and improvement 
in fuel consumption can be realized. 
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[0094] (3) Energization of OSV84 was stopped at the time of usual operation of an 
engine 11, and supply of the hydraulic oil 71 to lag side oil pressure room 72a is 
suspended by closing the supply path 83. By this halt, the spring force of the torsion 
coiled spring 86 is opened wide, and the 1st housing 44 carries out relative rotation in 
the direction of a tooth lead angle. For this reason, the rotation phase of a cam shaft 
23 can be applied to the maximum tooth-lead-angle phase from a cadaveric position 
phase, and it can be made to change to arbitration by adjusting the oil pressure which 
acts on a vane 53, and carrying out relative rotation of 2nd Rota 51 . An intake valve 21 
can be made to open and close by the valve timing suitable for operational status. 
[0095] (4) He makes it the spring force join housing 40 directly, and is trying not to get 
across to 2nd Rota 51 indirectly by twisting between 1st Rota 41 and housing 40, and 
forming coiled spring 86. Therefore, even if it differs in 1 st Rota 41 and the 1 st housing 
44, it makes [ many ] the number of a vane 53 and projected parts 49 about 2nd Rota 
51 and the 2nd housing 47 and it does not increase a projected net area, it ends. For 
this reason, the evil [ the time of operation ] by increasing a projected net area usually, 
i.e., 2nd Rota 51 reacts sensitively to the pressure variation of hydraulic oil 71, can be 
controlled. It becomes easy to control a cam shaft 23 to a desired rotation phase, and 
the precision of control improves. 

[0096] Furthermore, according to this operation gestalt, the following effectiveness 
also does so besides aforementioned (1) - (4). 

(5) The 1st lock device 87 is established between housing 40 and 1st Rota 41. For this 
reason, the oil pressure of hydraulic oil 71 falls, for example with a halt of an engine 1 1 , 
and if the spring force of the torsion coiled spring 86 is opened wide and the rotation 
phase of housing 40 is changed into "the phase which progressed most", that housing 
40 will be connected with relative rotation impossible by the 1st lock device 87 in 1st 
Rota 41. That is, the rotation phase of housing 40 is held at "the phase which 
progressed most", and the movable range of relative rotation of 2nd Rota 51 is 
restricted certainly. For this reason, the rotation phase of a cam shaft 23 can be held 
to a cadaveric position phase by relative rotation by the side of the lag of 2nd Rota 51. 
[0097] Moreover, if the oil pressure of the hydraulic oil 71 which acts on a projected 
part 45 falls by energization halt to OSV84, for example at the time of usual operation 
of an engine 11, also in this case, like the above, the rotation phase of housing 40 will 
be changed into "the phase which progressed most", and will be connected with 1st 
Rota 41 by the 1st lock device 87. For this reason, housing 40 can be held to "the 
phase which progressed most", the movable range of relative rotation of 2nd Rota 51 
can be restricted, and it can prevent that the rotation phase of a cam shaft 23 
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becomes later than a cadaveric position phase. 

[0098] (6) The 2nd lock device 95 is established between 2nd Rota 51 and a case 37. 
For this reason, if an engine 1 1 is suspended, housing 40 is locked by the 1 st lock 
device 87, and when a rotation phase is not only held at "the phase which progressed 
most", but the rotation phase of a cam shaft 23 turns into a cadaveric position phase 
by relative rotation by the side of the lag of 2nd Rota 51, 2nd Rota 51 is locked by the 
2nd lock device 95. Therefore, a cam shaft 23 can be held to the cadaveric position 
phase suitable for starting during a halt of an engine 1 1 with these housing 40 and the 
lock of 2nd Rota 51. 

[0099] (7) When either [ at least ] housing 40 or 2nd Rota 51 is not locked by the lock 
devices 87 and 95 at the time of a halt of an engine 1 1 , it is necessary to make it lock 
temporarily at the time of the next starting. However, when an engine 1 1 starts under 
very low temperature, the viscosity of hydraulic oil 71 is high and there is a possibility 
that this hydraulic oil 71 may bar a move of housing 40 and 2nd Rota 51 . 
[0100] On the other hand, with this operation gestalt, the 1st drain device and the 2nd 
drain device are prepared in valve timing adjustable equipment 34. For this reason, if 
an engine 1 1 is suspended, the hydraulic oil 71 in the 1st housing 44 will be discharged 
by the 1st drain device with that halt, and the hydraulic oil in the 2nd housing 47 will 
be discharged by the 2nd drain device. Therefore, even if it starts under very low 
temperature as mentioned above, both the housing 44 that bars a move of the 1st 
housing 44 and 2nd Rota 51, and the hydraulic oil 71 in 47 have decreased. For this 
reason, even if the lock by the lock devices 87 and 95 is not performed proper with a 
halt of an engine 11, at the time of starting, relative rotation of housing 40 and 2nd 
Rota 51 can be carried out, and the rotation phase of a cam shaft 23 can be made into 
a cadaveric position phase. 

[0101] Especially, immediately after a halt of an engine 11, the temperature of 
hydraulic oil 71 is high, and since viscosity is low, hydraulic oil 71 can be discharged 
smoothly. 

(8) Twist as an energization means and use coiled spring 86. For this reason, 
compared with the case where the spring of other classes is used as an energization 
means, the big elastic energization force can be acquired easily. 

[0102] In addition, this invention can be materialized in another operation gestalt 
shown below. 

- The torsion coiled spring 86 is stopped by the case 37 in the end section, and should 
just be stopped by housing 40 in the other end. Therefore, unlike said operation 
gestalt, in a case 37, it may be stopped in parts other than 1 st Rota 41 , and housing 40 
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in parts other than plate 46. 

[0103] - The valve timing adjustable equipment of this invention is applied to the 
exhaust side cam shaft 24, and you may make it change the actuation timing of an 
exhaust air bulb. Moreover, valve timing adjustable equipment may be applied to both 
the inspired air flow path cam shaft 23 and the exhaust side cam shaft 24. 
[0104] - As an energization means, the spring of a different class from torsion coiled 
spring may be used, or elastic members other than a spring may be used. Moreover, 
the device using elastic energization force, such as a spring, may be adopted as an 
energization means. What is necessary is in short, just to carry out elastic 
energization of 1st Rota 41 to a tooth-lead-angle side. 

[0105] In addition, the technical thought which can be grasped from said each 
operation gestalt is indicated with those effectiveness. 

(A) in the valve timing adjustable equipment of the internal combustion engine of any 
one publication of claim 1-5, the end was stopped in said 1st Rota and, as for said 
energization means, the other end was stopped by said housing — twist and it 
consists of coiled spring. 

[0106] According to the above-mentioned configuration, compared with the case 
where the spring of other classes is used as an energization means, the big elastic 
energization force can be acquired easily. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The fragmentary sectional view showing the engine equipped with the 
valve timing adjustable equipment of this invention. 

[Drawing 2] The sectional view showing the supply structure of the hydraulic oil to 

valve timing adjustable equipment and this equipment. 

[Drawing 3] The 3-3 line expanded sectional view of drawing 2 . 

[Drawing 4] The 4-4 line expanded sectional view of drawing 2 . 

[Drawing 5] The fragmentary sectional view showing the mode of OCV of operation. 

[Drawing 6] The fragmentary sectional view showing the mode of OCV of operation 

similarly. 

[Drawing 7] The fragmentary sectional view showing the mode of OCV of operation 
similarly. 

[Drawing 8] The fragmentary sectional view showing the mode of the 1st drain device 
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in valve timing adjustable equipment of operation. 

[Drawing 9] The fragmentary sectional view showing the mode of the 1 st drain device 

in valve timing adjustable equipment of operation similarly. 

[Drawing 10] The 10-10 line expanded sectional view of drawing 3 . 

[Drawing 1 1] The 11-11 line expanded sectional view of drawing 4 . 

[Drawing 12] The partial expanded sectional view in which being drawing 

corresponding to drawing 3 and showing the mode of the 1st housing at the time of 

the engine idle between ** of operation. 

[Drawing 1 3] The partial expanded sectional view in which being drawing 
corresponding to drawing 4 and showing the mode of the 2nd Rota in the engine idle 
between ** of operation. 

[Drawing 14] The partial expanded sectional view in which being drawing 
corresponding to drawing 3 and showing the mode of the 1st housing at the time of 
usual operation of an engine of operation. 

[Drawing 15] The partial expanded sectional view in which being drawing 
corresponding to drawing 4 and showing the mode of the 2nd Rota at the time of usual 
operation of an engine of operation. 

[Drawing 1 6] The partial expanded sectional view in which being drawing 
corresponding to drawing 3 and showing the mode of the 1 st housing at the time of an 
engine shutdown of operation. 

[Drawing 1 7] The partial expanded sectional view in which being drawing 
corresponding to drawing 4 and showing the mode of the 2nd Rota at the time of an 
engine shutdown of operation. 
[Description of Notations] 

11 — an engine, 17 — crankshaft, 21 — intake valve, and 23 — a cam shaft, 34 — 
valve timing adjustable equipment 40 — housing, and 41 — the 1st Rota, 43 — vane, 
51 — 2nd Rota, and 56 — a lag side cut way, 57 — tooth-lead-angle side cut way, 70 

— closing motion valve, and 71 — hydraulic oil, 83 — supply path, 84 — OSV, and 86 

— torsion coiled spring, the 87 — 1st lock device, and the 95 — 2nd lock device 
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X. ^/w^6 4^bf^i&ffl7 lSrKgiXt5fttttJ-r 
So fe*5, H*p^±5fc, fP»»S7lH:xys;yi i<o 

[0 0 5 0] B5-B7ttOC V 5 8<Drt6R«jg^*L 
-CV^6o OC V 5 8 cD^r— V^-/6 5 t£tt\ MfiWtf— 

b 6 5 a , h 6 5 b , h 6 5 c RXf 

mm^-b6 5d f 6 5 ei>mf&£tlX^Z> 0 ^flh^r 

*t£ffia»& 5 7 , 5 9 a vw#aa» 6 1 as« 

^£*l/Cl^So ^ >^6 ScD^tCf*, 4o<7)#£i$ 10 

— /U6 si^W&m^m^m^x^. ocvss-e 
te, ECU6 2{cj: t)^esy w>f K6 9^©if^ 

— 6 5 e ^5fl^£*LS 0 

[0 0 5 1] #fjxji, ra- T J 0 %<Dm&\Zte s 
BSteSi- <t5^, Jiia6 7^f#eibT^^ p — /l- 6 8*5 

— flaw (ni5^*rffly) ^ieb^So iiAmttB5 6£ 

5 9 <b *saai U *4 A"< V 6 4 (^f^»]?fl 7 20 

i*siiAfti*ffa5 4Ktti(&six5 0 s*\ mftmm& 

5 7£-;fr (E!5<Dfc^) eDtfcttliI8&6 1 fcas&iiU 

mnm^i±^s 5ft<oftW)m7 i^^/^<^e 4\^m 

1 *S;frA«i2 3<D®lRJjt*\k\*RttJjfa <3ifc#lfil) - 

taatnng-rso ^ <dib»i§he«u hi 3te*fi5K, 

3^5^; Aft 2 3 OlHlK^fBlJ-oV^TO^fiUO^ 
Iff 4 9 Kg$fc Lfc £ S 0 
[0 0 5 2] Ta- 7"^ 1 0 0%<D%k&\Z. 

^iirTftfeffiiai (i6(ofc« MiBS£ns 0 m&wm& 

5 7 £tfe&il&5 9 itfSgiiU t^f;WN>6 4ft(D{£ 
Sbfft 7 l*S3t^ffi!]ffij±^5 SfctfafeSixS. 
«IM5 6 fcffi* (EI6CD*^) CO#mil^6 1 fcdSil 
iiU SftfflSJftH^5 4rtOf^lh»7 ldS*^/W^>-6 
4K:M£*tSo ^Ojjgj^ ^!)^4 01:*fLi2P 
— #5 13»S#A*||2 3(OHH5^rrSl Ot^ft) MB»0 
3fci~S 0 rOfflatEMEttu ^y5 3^^Att2 3(D[5l 
te*fR]lC0VN"C(7)Hu{IS^^«l5 4 9tcSMt"^r ^T*Jh* 
So 40 
[0 0 5 3] fi£oT, x^l— ^^it^rO-1 0 0%<om 
"CttatKUEJEi-Sr. fctc«fct), 3S^lftO?ftJ±^5 4&tttl 

i5 4, 5 5rt"COjaffiS:iSH6-r5ri:ds-e#So 

^2 n-^ 5 1 c^[H3te{4tg$r r*fcjivMS: 
ffij rgt^fcf&tlj 4-e<o$5H"X?e*lc3E35-t- 

s-tas-c^So 

[0 0 5 4] Skfcl, OCV5 8I1 I2^<)^y^4 
7rt(Df^ib^7 1 ftai^^^fltJhKi: fc&V^JB 2'n*5? 
>^4 7(D^^ffl$i*:SSS2 Ki/yiiittitg 50 
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-fSo »L<tt. xy^yi i (D^Jhlci: fc^ECU 

6 2\cx vnmy K6 9— coiitta^it^nso 

rooiS^ji:^^ fc&^oc v 5 8 XX5M 7 d^-f-J; 5 
fife 6 7riS|2 5 i 0 fc S 6>te#3BU 8 

»S§5 7<7>M^^^n^n^fcBffll»6 Uciffiffi-rsJ: 

5> #956 6 £ N tfc1M«\ h 6 5 a~6 5 

[0 0 5 5] m 2 Rlfm 3 \C^k-f £ /N!>^y^4 
0£Sl * 4 1 I^Lffi*fIlI(te$'*Sfc*OSlDft:<0 

jE^^ur, mmfpWifh7 lcommmmzthx^Zo 

t*L<W:, JRl^!>^>^4 4rtC0»t)^5^§B4 5H 
tf>3£Pfl<7)5 ^ ^7Affi2 3<D|eJte^rp]tCoV^r^<— V4 
3 it) %fMM0gmtti!ftH!ltt££7 2 a t^oW 

So ^4 3 ±5 t>Mr«©3SIBH:aft««flEa 

7 2b fc/ioTV^So 

[0056] mnmmi±^ i 2 a ^f^ftja 7 1 ^«*&-r 

fC, Si p-^ 4 1 3 6 i il 

^{S!l»JE^7 2 a ^rSH?|5 3 6 a £ ^^rSilSS 7 

3a^M$}ltV^o *fci, ^1 n — ^ 4 1 O^W— 
h 4 6 * 9 ottSftett. it^ffl!lffli±^ 7 2 b i: ^*?L^ 
7 4 ^^r5Sii$it5aK7 3 b^»fi!l*JxTV^S 0 
v^l 1 co^^c — 7 5(C^T#A#2 3 ^:!^ 

7 7&izmm^mfr^mm*im\zikm&tix^ 

So #fr 7 7(D^7iN$ft 2 3«<OjB«5tt*^— 3 6 
f*?L8S7 4^^lA0 3i^-CV^So #*7 7lt 

^-7 5ffi|^#tt#^$tLTV>So 
[0 0 5 7] ?-3l — >3i/<~7 5 dte, ^^V^t 7 9 

Sl^s^^^/v-s o^r^rf sy i^y^r i 

ii*. tt^8 2 ?:^Lt#ft7 7 ^jS^^ixTV^So « 
« = -Y/i^8 0tta«^<t 9Ib8SU, B&l5«ia7 8fcfetL 
T^9^^^r 7 9Sr*AWi2 3«|^16**5 0 MM^ 
-f/us 0— (DilStimjfeECU6 2^±oT«Sfl?Six 

[0 0 5 8] #f£ 7 7»Ctt, ^1 n — ^it^^co»S# 

9 0 (D±ffiW<Dm$HY£. ^*?L^ 7 4 f^(-{i®^S#ft 
7 7<D4BSiC*5V^BBPU, TMfiiJO«a5{ilR!##:7 7 
^^ffi^^V^TP3P LTVNSo ±TI^BBPtt. ##7 

7 <o&H(ca>a>;bs>-f ^^BfiK^tvrvNSo 

[0 0 5 9] #^ 7 7 , ^ai — ls%s<— 7 5 «p^ttf^» 
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#3 7 ltf>«*&iiK8 3*S«J«3*L-CV^ 0 tti&il&g8 3 

®T?IHn LTl^5 0 |P8 3alt |8l^n5lC 
gin^^go^ii ^irt^V^flC7 7^ 

^7^*ft2 3{M"^I&Lfci:#, 3 6(D®||gB3 6 

a i-^itrso ro^ai-j: *k «*&iiK8 3 tmnm 

?frj±m 72aH\ lP83a, SUSB 3 6a RtftIB& 
7 3 a Sr^LTgalStb, 7 1 #H3EI 8 fc*5^T 10 

H#fetf>^EP"C*i- <t 5 KISJJfiJE^ 7 2a ^J&SttSo 
iP83a, &M«B3 6 a&t/il&§7 3 a « 

*5V^rfltel»(D^PPt?*-t"J:5lc:, 7 2 b 

OTf^Sbffi 7 1 fiiB»7 3 b^IotWM7 4rtf£»ft 
AUct, »&#ffi&9 0fciioT^*S?:/^4 0 00* 
gP^WSttSo -tt^CD3g^{l!j^i±^7 2 a^<Df^» 

^7 KDm&t^ m&®mj±^7 2 b^fe(ofp»«s7 1 

[0 0 6 0] lP83all g| 9 te*-f <t 20 

5*^ ll^^f/^ o— <Dmmt¥± (Jr?) fctfcftv* 

#W7 7 355««t=2W/U8 0«^#»Lfc£#RS6*|J3 6 
a^b^ttSo IBP 8 3 a(D— ffl5JiS^|BJ3 6 a toft 
^5*5. — flj^^^^^ 4 OcO^SP^M^^ix^o * 
CDfctf). 31^{I!)^JBE^7 2 a rtOf^Kj* 7 1 9 

\c&\^xnm<D$3$-e7F~t & iii&7 3a > wcmgb 

3 6 aWlP 8 3a *JEJ-iioT^^^>'^4 0 
»^#aS*t*o ^C7)i:#, ii&&7 3a, l£Hg|$3 6a 

p 8 3 a mmm® (v^mm) t^xmm-r 
z> 0 ^fc, z.<Dk$\a^ *3fe?LSB7 4rt©a^H9 30 

l^*5V^TWEj»0^-e*-t-±5^. ii»7 3 b £i§oT 
it£«lifiJE^7 2 bP^iC^A-r^ 0 ^ft<bOai£fflliftJE 
^72 a j&>fe<Dfts»»7 1 (Oftffii:. 3t£j«&j±M 7 2 

[0 0 6 1] COD* 5iK7 3 a , 3 6 a, 

|P8 3a^J;ot, ^^^V^4 OcDrt^SrSil^ 

78, yu/^f K^/W/ 8 1 , #^8 2^tCj:oT, ^ 
^V'l l^fltJhi*fc©*B#t-«ll»#7 0*«fijl* 40 

T> /n*5?V^4 Of*3<OfEBj«}7 1 ^rc^:/ i i^d 

[0 0 6 2] EI 2 lC*-f X 0 8 3 O^iC 

tt, Il^?^y^4 4(^^35 4 5 fc#Uifc«jftJES 
7 2a ^&f^ffl-f 5fPl!i» 7 1 O}ftJES:n»i-5fc*C0 

y^lslfs^Af*? (OSV) 84 
^Stt^nrv^o OSV8 4ttK8£|gi!iS;(05BBfl#"T? 
fct), xy^l 1 cOSe^icS^#SulBECU6 2 50 
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i-£oTft!tJ^£jx5o CLOftsW-<£9. OSV84tt« 

8 3 stbimru mmrj h*/^mcmm^m^s 3 ^s? 

WfrZ. «i£il&§8 3<omtkK£ 3S^{l!l»iEM7 2 
a^fls»Sl7 l^ttJf&^tt, ratt*&5S«&8 3<Z>Efl«tcJ: 

[0 0 6 3] ^LT, OSV8 4lC±5ttjgIB8 3 <£> 

mm, Rit#fc7 7<oa«»^±s#maK (bbp 8 3 

a) <0&BBifc:/£CT\ ^l^^v ? V^4 4<£>^gfl4 5\C 

1 xx — 9 4 1 ^»Lffi*HHHte"r* 0 
[0 0 6 4] *hXC, »1a9^44^ rs^31 

*JL«f7 4rtfcEitS*tT*5»). -^JSSBdS^l n — 

* 4 1 KfluLSiX, f^OSS^^lx— h 4 6 fcflub* 

•So 

[0 0 6 5] /n^v?>^4 0<Offi*na(Btt. HUxSUfcJ: 
5(C locO^$54 5^5^ ^7A(42 30[eie 

^■fp](coiNTcOmi^c7)^— V4 3^S5»-f-sr i:^ J: D 
^ffiBStbSo r.<D5^>. ^ a#2 3 oiePifc^lpHcov^ 
OStj«cD-<— >-4 314, ^VV>y4 0&Z:ivSl±m& 

[0 0 6 6] U±<D£ 5 ^ Lt^^^ ^ >^ 
S3 4<0S*##*s«|jas*i / TV^<5 0 w<DpT3E36K3 4 

iCt^t, ^^^^ttl 7 0EHE36S, |ln^4 1. 
^<>v ? >'^4 0, flF»$3 7 1, I2n^51, ^Af4 
2 3^Sr^LTK^/u^2 l {^e^SjxSo ^co^^ 

^^-r^:>^) -eHHt^c z<D'*/u7?4 

^^^V^4 0^i 1 ^»btB*HHlteUfc 

t), ^2 n*-* 5 1^ni>^V^4 Ot^Uffi^flHieL 
^«9LT, ^A«2 3^^7y^fti 7I^L|@»[e]te 

1rZ>b, 1 1 d-^ 4 1 Wt§^^^V^4 oo[ne 
ffcffifc. ^^^^^4 0tC*fi~5^2 n — ^ 5 1 (DlUte 

^$5Hj bftv, ^<o0f^!6Hrt-e^7^tt2 3onitefi: 
[0067] ^*i?>^4 oott»iatett, f^ib?a7 i 

*5V^T*Att2 3co[Hlte^fp](c:oVNTOmi{aiJcD^— y4 
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*Helteti:. ?SSS 5 6 , 5 7 ^£jg-Cift*&£ tt^f^tt* 7 
[0068] S2n-^5 1 fr^m^US ^ t <DX% <5 

oiHitefiffi^ rftt®v^t@j -efc££^ |2n^ 

5 l cdrTSj©H^S^:> -r&fr^. mj|S3r^®IS ( 

- rgat^ffi^j ) kt£% 0 a!)^4 0 

a*. HutE rft^gv^tsj a>e>. ^y4 3iaoTa 

-r^^tcte, $2P^5 lORjSblSBte. 

^fR3— cDffi^j-lHjte^-V 4 3 ct o T^J $ t > 

1 7^^)-r^[H]te{iffi^«^^^^. ^!)^4 0(D 

[0 0 6 9] %1 n— ^ 5 1 te, 4 0(D[e]ifte 

ffifflfcJEC, faC9 ^>f/W2fa8 6cO#tt#^Oj^S 

^ffi^. 3tc££md£gtt#i^H ( r ft*> 

f? 2 n — * 5 1 ^^co pJIIj^HcD 5 ^StS^fccOtdtt 

z.<Dtc#>^ ^^74 oiciApfroTv^faC!) 
=^/W3fa8 6 0#tttt^^ ^^i^y^4 0^ 

[0 0 7 0] ~tUC*fU ^1)^^4 0(7)1^^ 

c0^^tlHlK^-<-^4 3 ^ora^^ri^^i- 
^4 0^S2n^ 5 1 ^<nW}J3te&i>mM£tiX 

[0 0 7 1] ttor, ^£^^4 0M»2p^ 5 
1 [CjPfaSftttfa 7 1 (D?ffiJ±£, ^^^^ 1 1 ^Ifeft 

[0 0 7 2] /Vl/^^ >f ^ y ^^Sf 3 4 li, 
60 Sin^ii8 7li ^V4 StCioTii^*" 
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f^^O^»|Hl^5^j$^c^l^^^>'^4 4 Sr. 

5o ^««8 7lcoV^lfc^-r£i:. Hi Olc^rTJ: 
5 IC N n — * 4 1 <£>^?5£tfV<— V4 3 iCte. 

2 3\ztm\z&mttZtiL&K8 8^^^^r*5t), r 

A£*LTl^ 0 ^1 d tf^8 9tetffa9 1 (Ciot 

^{c^u— h4 6ffil|^^4#^$^^TV^^o — 

— h 4 6tC^oV^ri^X^7L8 8 (C^-T^SFf^^n 5^ 

10 K9 2&Mj££ftX$5*), ~<£>n 5/^9 2*SiR?S?L8 

8ic^g:bfci:t. tffa9 1 fc±oT»tttt§&£;h/fc» 

— <Dftttmm»*<— V4 3 fcioT&ffflSftfc 

[0 0 7 3] lR^TL8 8l*!l£:JoV^ s |1P y?\?l/8 
2(0771/^8 9 a £l^ifc^?L8 8CD^^8 8 a ^CQPfl 
O^Hte. il^9 3?r^LT3l^ffi!lfflj±^7 2 a tCjgii 
LT*5*K ^fflffg7 2a^M«fi7UW^tl 

1S!]?SJE^7 2 a {cSilLT^tK Iffil7 2a^^ 
«&»7 lW^n^o 

[0 0 7 4] JilSW^cO^l a 5/^«|«8 7 -Ctt, 
i/l/ 1 KDT^C K/^T^ot, il^fl!l»JE^7 2 a 
CW7lW^5S^:lt R«ffii7 2afr 

e>cof^a?ft7 KDmmzx vmi * y^^^s 9^^ 

9 1 icSitt n y ^^9 2d^ftt (USJlSo 

ffiWZfi, mi 4 1 \z.n~*rz>'^^if 4 ocnm 

30 [0 0 7 5] *fc, xyi/y 1 1 (0^?lh^^^C^V^-r. 
S^fflffiJE^ 7 2a -CDftHJjfa 7 1 <Dtt*&365ffJh * *bT 
»ffidSiSTi-5t. Ml D^^tVS 9 365 tf fa 9 i 

2d5lR^7L8 8tC^ifirL-CV^^ Slns/^f 
^8 9 3&5jR^7L8 8^^tUlto iy^7t9 2^A5 
*K /n»?v?V>/4 O^^i n— ^4 1 Mag** (a 2/^) 

[0 0 7 6] $2p y ^««9 5f^, ^A#2 3^^^ 

40 ffl»iate^iBKaiisi-*fc»<o««"e*>5o -^1S9 

5tt. iti^b^B 1 n^^«« 8 7 i: m«(0«IA«r ^fifT 
5o HI 1 t-*"f i 5^, S2n-^51 O0f^^-<— 
V5 3tC{l, *A«!2 3JC3pfi 1 ^aM##lRS?L9 6*5 
^**tT*3t), -0 E f(C^7^^#t^2 n 
9 7d5gtijpJt6^#A^^rVN^ 0 »2ny^fy97 
tt«fa9 SlCioT^tC^^n^-/ h 2 5«^JM4{*|& 

^tixv^5o — ^—xfr&3 5<nmmz3z>\,^xum 

?L 9 6 fc#fM-SlBBffc:H:n -/^?C9 9«$jxTi3 
t). S2n^5 10ffl*flHltelc:i:>b^VMRS7L9 6d5 
50 n^^^9 9l:MLfci:f, tffa9 8 l^toTWttf* 
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mt$titcm2*yW^9 7(B3te»asjfAS*b* 0 ft 
*5, JR^7L9 6lcS*/S"f-5«i?fiH:. # A$S 2 3 OlHjifc 

[0 0 7 7] lR5g?L9 6 rtt£:foV^ I2n tfV9 
7(^)77^9 7 a £PlfcS?L9 6C0^^9 6 a fcOBl 

JEE^ 5 5 UlSil Ut*3 t) . f^fflJi^ 5 5 bffflfcft 7 1 10 

[0 0 7 8] i!B»i2n ^^WR9 5m ^> 
5^1 l^«tfcot, il^SUE* 5 4 XtfigA 
ffllJ?SJ±^5 5tfV>ft< H-*^»S7 
SJfrfrfctt, *<0»flEKJ: 9 Si? 2 n 5/^ t°^9 7d$«fa 
9 8tcStLTn y^5t9 9 ffiSttSo 

[0 0 7 9] ^>-i/^ 1 1 (D^lh^^fcoT, 31 

^fflU?fij±^ 5 4 RXfmftMMfc^ 5 5 -^cDf^Kffi 7 1 CD 20 

7#tffc9 8fcJ;oTJR#?L9 6 *»feftm ti 5 fc"t" 
£ Q IR^TL 9 6^n^^5t9 9 tc-cHfc Lf 

5/^5^9 9 JCjfASft* S2d-^51^-^37S: 
jMA!)^4 0(:Sg (n^) |2p- 

* 5 i^/n^>^>-^4 o^#Lffi#0te^fe<t&9, # 

[0 0 8 0] ^ V^nf^a3 4 

(D^fflS:, xy>/yi 1 «0lfetI»^Kt5o Ell 30 
2&uqUl 3f3\ xy^yi l olW7>f K/WSMJUstt 
§^9^y^4 0Xl5n-^4 1, 5 lOJRJSSr^bT 

roirtlcii, os v 8 4oiimtc < t iptt^iiK 
8 3^HJSt^n, V u;>f K^/W/8 1 coilSJcJ: «9# 

& 7 7 £50 8 -e*-Ttt«^»» U 3B P 8 3 a ^filgffi 
3 6a fc-g*1~5 0 tfefc&ai& 8 3 jJSPB P 8 3 a Srii CT 
gt|gfV3 6 a N ilSS7 3 a Lfctttti: «P 

8 3a, SHIS 36a XlftlSS 73a j&Stfejf&ilBgi: LT 

[00 8 1] mm 8 ^*5V>T*«ftO^Rl-C^*t*J: 5 i-. 40 
ffflb»7 ldS«#&a»8 3 (iP8 3a^W , if 
^3 6 aWM7 3 a *ilo T5S^ffiflffli±^ 7 2aft 
KtJW&Si'lSo it^il'J?Sl±^ 7 2b rtcD^iijfffi 7 1 fS, 

EI 8 Cj3V^r?Bai<o*H3T?*-r J: 5 fciilBS 7 3b Mo 

T**?LfP7 4rttC«Abfc^, ?[fi&£»&8 9 0£»«9 
/^v>V:/4 ttttttiS. — i2^^i?y 

^4 7-ettiiftft|JftJES5 5 ft £9 ^@^{RiJ?ftJE^5 4 

rto»JEdS*#<*5J:50CV5 8s»s(W1Bl**t*o o 

^^itt8 7, 9 5TU SlO'^^8 9M|2 
n 5 /^t t y97^ny^5t9 2, 9 9 £>gcttlHTl^ 50 
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[0 0 8 2] rofctf), feC!9 a>f/Wi*a8 6 iC^Cb 

ta, f l/N^v ? y^4 4^>^< ^:tlO(D^4 5^ 

(D^<~ >4 3 tCg^to-r^^^^it^^o 

oiaiE«ciattb-ciR]*iRi^ia(gi-5o -<£>[itftete\ m2 

n — ^ 5 1 cD-<— y5 3^>%< ttl oa*SJ2>^#^ 
^7^#1 7K*J*T5#A«i2 30[Hlte&^^ 

iofHB^^^y^^7y^tti 7cd[h] 

[0 0 8 3] Ell 4X1*0 1 5te. xy^/i 1 coii^ 
31te^t-*5tt5^^ ? >v ? Vi/4 OMn-^ 4 1, 5 1 <D 
^M^^LTVn^o OSV84(OIH? 
Jhtei «9«*&il£g8 335SPH«S*t, 

l©»«^<t 0#»7 7dS|g8^i-ffl:fi^»b. Stf 

faare r>r K/w«Ftia«icbrBip 8 3 a ^s^gp3 6 

a\C<&$t-rZ> 0 4 4 OjS;ftlRiJ?ft/E^ 7 2 

a-^ibffl7 l^*&^ttftV^ JfS2^$^>- 
^4 7tlt OCV5 8co^^— f^rSllfti^J: t)iBAfflil 

f&j± m. 5 4 Rt/ii^ftifflSffi^ 5 5 — <o?mm 1 1 

[0 0 8 4] *a C 9 = >f /Wife 8 6 ^ «t t) »tt#» * ix 

1 n ^^^«8 7"Cfil|X^?L8 8 ^ n ^ ^ 9 2 
t5o »1 njy^trixS 9^Sns/^5it9 2^A95&A/ 
T% /^^^>-^4 0^^ i n — ^ 4 1 (a 

Rl^!>^^4 OOEteifcttsas r^tat/ufc:^ 

[0085] i2n-n i-e«. *mitLm*mmt 

[0 0 8 6] ftit^ftffir-^. K^^VVT' 2 1 <r>ft&9 

[oo8 7] en 6&uqgi 7^, ^^^ 3 

TJ?n — ?41, 5 10)KM/TLtV>So ^(O^l: 

fi, os V8 4<Dmn&±\z£ ^m^mms 3&mmz 
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*u yuy>f k^/i,^ 8 i<oa«#ih«c it) 7 

H 9 ^-rfirfi^W) U lP83a ^gggp 36a^ 
fe^ixio 3 6a &tftl£§ 73a ^HB P 8 3 a £r 

|P83a, gi®3 6 aRXfm&7 3 a»#(UIBfc 
LT^ffi-r^o +*7L«5 7 4rt<D^jR3i$a»7 3 bSrii 
o"Coift{aU?Si±^7 2 b^*AWI6-C*>5. 
[0 0 8 8] fgl^v^^ 4— fp»Jft 7 1 

J±^ 7 2a rt^f^«J?ft 7 1 3*. SISS 73a, gfgP 3 6 
a&t^lBP 8 3a iiot^!?^^ 4 OO^lFB— #tH 

£ix£o *fc* OCV5 8^5iKf?ihtCj: t). aBtftffi!)?* 
IS5 6&TJ^Wft3&5 7^-tix^^ttliiBS6 1 icig 

Tfmftmmm^s 5rta>f^»«7 i^tticftmstt 

[0089] |2n- ^51 f:«^A#2 3 <£>;*; -MC«fc 

5„ ^coffi»lH3tecoiSSr% HX^?L8 8d«n ^ 7c 9 2 
tPo ^*^V^4 O^Sl n — ^4 1 KtHSEtECFtBfc 

1 *Sffi*riElte"f*5iaeT?iRS7L 96j55n^^99 ^ 
SU i2o$/^t'y9 7^n -/^ 7a: 9 9[£A*>$£fr 0 
I2a-^5 1^-7 3 7l:$e (n^^) £*u * 

[0 0 9 0] «±P5&LfcJ; ***6««-ett. n 

^^^^Oia^to**, il n-^4 1, s^Wls?* 
0&tf^2 n — ^ 5 1 (Dfi^^flLTV^So r co 

[0 0 9 1 ] (1) ftJ&^atb-C. «*a^O^C#fti3i 
i:9=>f/wtfh8 6S:fflv>tv>5 0 ^(Dtctb, #A$A2 

T\ #**I|2 3<D[I]<^ffiS:, ^^Vl 1 
[0 0 9 2] (2) »HI7V hVM^tt^^ttl 7 
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[0 0 9 3] £jxfc#U *mfe^ffi-Ctt, ^4 5<D 

[0 0 9 4] (3) ^Vi^l i tDs^spteRt^*^ 

OSV8 40HS:f±U tR^»K 8 3 «: HHfrT 
6r ct^cfc <9, «AflS«6JE*7 2 a— Of^t&»7 1 CO« 

E^1IITS2D^ 5 1 ^rffi»[Hlte$^5^ t K£ 
■9. *A#2 3<Oia^ffiS:*IBttffi**fe*^AtttaK 

[0 0 9 5] (4) $lD^4lM^^v?y/4 0 

MlCfcCO 3>f/Wf;ta8 6^rlS:tt5r fc-C, tfta^*^ 
^v ? y^4 0l^e»b-5J:5^L, ^2n-^5 1IC 

2 n — ^ 5 lRt;i2A!>^yi/4 7JCg8UTfci\ II 

5 3X^?fB4 9co^:S:#< bTgflEB8(S:*B^: < 

-r*^*>, a«3lte«F^c*5v^T, f^»«7 10^ 

-C#5o ^^tt2 3SrBfa<OIirtBfl:*BK««i"t'«Ci:3SS 

[0096] mm (d 

- (4) «*Hct>?fe<D8!i*t>?(li-5 0 
(5) /^^40MIln^4lPWln5/ 

40 n^/l^«ia8 6 0«*3t^3&S|B*Sc*iX"C^l>^^^4 0<D 
^v^V^4 0tt»lo s/^««8 7{Cio-C^l 

4 lictB^iute^ffitcajg^jxSo -r*t>*>, s^wis 

2 n — ^ 5 1 coffi^|ll<EOpr»$6ffl*Sfltl||cffiiJB8Six 
^> 0 Z.(Dtctb, »2 n — ^ 5 1 ©«A«^<&ffijtf®<Bte 

[0 0 9 7] W^^^v^^ 1 1 Oii^jSttefcH- 

50 ^V^r, OS V8 4— cDiiSffjhlCj; t) , ?g^4 5icf^ 



21 

K^M^tU $in^ii8 7|Cj;oT» 

[0 0 9 8] (6)^2 n — ^ 5 l&t^r—;* 3 7 m\C 

1 l^jh^i:, ^»)^y^4 O^i p 10 

82n^ 5 US»2ay^ii9 5 tCio 

Tny^StiSo ^oT, ^iXf)^ f )^^4 0MI 

2 n — * 5 lOn^^Ci!), xyv?y 1 1 <D$f±fy 

[0 0 9 9] (7) m^^i/^l l<Dfe±m^ /n£ 

0MS2n-^ 5 1 <n&t£< t fc— y 20 

[0 10 0] r*tfc:#U *30S»tlT?H\ rtfr-ft* 

7 KwyiwaottfflS^ I2^r)> ? y 30 

l^^v^^M 4^2n-^ 5 1 Srfc&tf 5ffi>^ 

4 7 F*3<Df£Kj?fi 7 12*4>&< fcoTl^ 

i8 7, 9 5fc±5o 2 x^ 3 6SjiEKfiffoJX3te<T 1 b. *fe 
»«FfcH:^«>^^^4 0M§2D^ 5 1 «: *B*HHlte 

[0101] in^v^ 1 l <D&±\g&K\&ftW}tfo 40 

7 l Sr^A— X^*ttJi"S- fc* 5 -c#£o 

(8) tt&^Wlt bTfcbt) = >f /W*;te8 6«rJflWCV* 

-So 

[0 10 2] fc*5, **Wttftlc*-fSiJ©sas«lBK* 

• *ab9 = >f/Wffci8 6«U ^CD— SB|f|5jC*5V^-C4r— ^ 

3 7lC«±£*b, fi&Wffifc^^T^*^:''^ 0 IC^Jt 50 
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^4 o^ssv^rXu— h4 6 6l^o«BfKfllai:S*t-Ct> 
<fcv\, 

[0103] • *»W^Vu^^>f 5 v^nttas««r# 

^ «r3E^aSr»«lBI* 2 3 &t*#*«# A# 2 4 CD 
[0104] • tt^Sfc bT, fat?) 3^/W*tefctt 

fcaWIS:ft»#Sl!ib-C«fflbTt>J:v\ KHt, Bin 
-*4 lfcJt*«^#ttWJH-St>0"Cis>ttttJ:v\ 
[0 10 5] ■toflu SWB**lS*ll39»felBa'e#StlE 

(A) lt**l~5(OV>Ttu^io{c|B«cDrt*K«SBII^ 

[0 10 6] Ji|5^«^tcj:tKi. fdioa^c7)«^i^# 
»^atb"C^v^fc»^l!ilfc^ 

[0®Of»^^K] 
[Hi] *38WO^^^-f ^ 
>- ^ >- «r«i-«#Wr B5 So 

[0 3] 0 2c7)3-3*ftte^:»f®|l]o 

[041 m 2 co 4 - 4 aftJfc^BrSBo 

[0 5] OCVc/)»i^ffi^Sr^-rSl5^»f®0o 

[0 6] (!Hb< ocvcolb^#^^i-$i55>0f®0o 

[07] rac< ocvv&ftmmz^-r&ftmmmo 

[0 8] /VwX^-f ^ >-^"sr*S611K:*5H-SfBl 

[09] mt<'</\'7#'( $^pr«*«fc*5»t**i 

[010] 03CO1O-1 O^J£^»f®0 o 

[01 l] 04coi i-i i j»i£^»fBBEIo 

[012] B3l^)St50tfc^ xyi/yofiW7 

i£*»f®0 o 

[01 3] 04^jSt§itfo^ 3i^>^vc7)taPflT 

®0o 

[014] H3K#j£^3HT?fc!>, ^>-v»-coii^S 
ja it ^> « l ^ i> v ^<o»fWH««r*i-»»a*: 
Wffi0o 

[015] H4|cS*rt?-r5H-e*>9, ^^^^Oil^Sl 
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Bo 

[mi 6] 0 3lcjfr/£-f £HT?S>9. ai^^vffitjh^Fjc: 

Bo 

[01] 
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ll-xy^y, 17-^7^1*, 2 1 -f^/V 
:A 2 3—;*/Att^ 3 4 - 5 >-^"I^^e, 

4-OSV, 8 6-"*aC9 /Wi*a, 8 7-Slny 
9 5-»2ny^«i e 

[021 




[B4] 




36 ! — ^3 |— >4 

40 j 32 35 




ECU 



57- 



OS V 
— * — 



23- 
34- 

40- 

41- 

51 

56- 

57 

70- 



62 

* AH 



-84 



h~56 



-58 




[B5] 




( 14 ) 



#13 2 003-13716 



[03] 



[H6] 




56 — I 
65b I 



57 -J 56 58 
65 Iccu I f 





[E191 




I — r~i 



[H7l 



57-u 56 
65 65b 



67 




61 -n ss^i 6i -n 



[Hi ol 




40 



44 46 47 




ai 



( 15 ) 



$fP§2 003-1371 



[011] 



[Ml 2] 




40(44) 




[El 1 3] 



[014] 



49 



40(47) 




45 



41 



45 40(44) 




[015] 



[B16] 




45 40(44) 




[017] 




( 16 ) 



#M 2003-13716 



(72) mm 



F^ — 3G018 AA01 AB07 AB17 BA33 CA20 

DA24 DA49 DA57 DA58 DA72 
DA73 DA74 EA01 EA21 EA31 
EA32 EA33 FA01 FA07 GA02 
GA07 GA09 
3G092 AA01 AA05 AA11 AB02 DA01 
DA02 DA10 DG05 DG09 EA03 
EA04 EA13 EA28 EA29 FA06 
FA18 FA24 GA01 GA10 



